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1. Claims: Invention 1 : Claims 1-60 all partially. 

An isolated polypeptide, comprising at least an immunogenic 
portion of a lung tumor protein, or a variant thereof, 
wherein the tumor protein comprises an amino acid sequence 
that is encoded by a polynucleotide sequence as recited in 
SEQ.ID.N.l (a) or sequences that hybridize to SEQ.I0.N.1 (b) 
and the complements of sequences of (a) or (b); as well as 
an expression vector, a host cell, an antibody, a fusion 
protein, a pharmaceutical composition, a vaccine, 
oligonucleotides and diagnostic kits thereof. 



2. Claims: Inventions 2 to 130 : Claims 1-60, all partially. 

Same as invention 1, but according to each single sequence 
as recited in claim 1 

(SEQ. ID. N. 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57- 

59,61-69,71,73,74,77,78,80-82,84,86-96,107-109,111,113,125, 

127-129,131-133,142,144,148-151,153,154,157,158,160,167,168, 

171,173,175,179,182,184-186,188-191,193,194,198-207,209,210, 

213,214,217,220-224,253,254-258,260,262-264,270,272,275,276, 

279-281,286,287,291,293,295,296,300,302,308-310,313,315-317, 

323,345,347 and 349) 

and as recited in claim 3 

(SEQ. ID. N. 110, 112,114, 152, 155, 156, 159, 161, 165, 166, 169, 170, 172 
,174,176,226-252,346,348 and 350) 

starting from the second in the list: SEQ. ID. N. 2 and 
following with SEQ. ID. N. 3, SEQ. ID. N. 6, etc... and ending 
with SEQ. ID. N. 350. 

and with the provision that sequences tht belong to the same 
antigen has been counted as one invention (see below) 



3. Claims: Inventions 131-258 : Claims 25-61 all partially 

A vaccine comprising an antigen-presenting cell that 
expresses a polypeptide comprising at least an immunogenic 
portion of a lung tumor protein wherein the protein compises 
an aminoacid sequence encoded by a polynucleotide sequence 
as recited in claim 25 

(SEQ. ID. N. 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 
97-106,115-124,126,130,134-141,143,145-147,162-164,177,178, 
180,181,183,187,192,195-197,208,211,212,215,216,218,219,255- 
259,261,265-269,271.273,274,277,278,282-285,288-290,292,294, 
297-299,301,303-307.311,312,314,319-322 and 324-337) and 
kits for diagnostic thereof. 

Same as invention 130, but according to each single sequence 
as recited in claim 25 and not included in claim 1, 
starting from the SEQ. ID. N. 4 and following with SEQ. ID. N. 5, 
SEQ. ID. N. 9, etc... and ending with SEQ. ID. N. 337. 
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Continuation of Box 1.1 

Although claims 21, 22, 29-31, 34, and 37-39 are directed to a method of 
treatment of the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

Although claim(s) 40-53 are directed to a diagnostic method practised on 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 
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Compounds and methods for the treatment and diagnosis of lung cancer are provided. The inventive compounds include 
polypeptides containing at least a portion of a lung tumor protein. Vaccines and pharmaceutical compositions for immunotherapy of 
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(57) Abrege 
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COMPOUNDS AND METHODS FOR THERAPY 
AND DIAGNOSIS OF LUNG CANCER 

TECHNICAL FIELD 

The present invention relates generally to therapy and diagnosis of 
cancer, such as lung cancer. The invention is more specifically related to polypeptides 
comprising at least a portion of a lung tumor protein, and to polynucleotides encoding 
such polypeptides. Such polypeptides and polynucleotides may be used in vaccines and 
pharmaceutical compositions for prevention and treatment of lung cancer, and for the 
diagnosis and monitoring of such cancers. 

BACKGROUND OF THE INVENTION 

Lung cancer is the primary cause of cancer death among both men and 
women in the U.S., with an estimated 172,000 new cases being reported in 1994. The 
five-year survival rate among all lung cancer patients, regardless of the stage of disease 
at diagnosis, is only 13%. This contrasts with a five-year survival rate of 46% among 
cases detected while the disease is still localized. However, only 16% of lung cancers 
are discovered before the disease has spread. 

Early detection is difficult since clinical symptoms are often not seen 
until the disease has reached an advanced stage. Currently, diagnosis is aided by the 
use of chest x-rays, analysis of the type of cells contained in sputum and fiberoptic 
examination of the bronchial passages. Treatment regimens are determined by the type 
and stage of the cancer, and include surgery, radiation therapy and/or chemotherapy. In 
spite of considerable research into therapies for the disease, lung cancer remains 
difficult to treat. 

Accordingly, there remains a need in the an for improved vaccines, 
treatment methods and diagnostic techniques for lung cancer. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compositions and methods 
for the diagnosis and therapy of cancer, such as lung cancel. In one aspect, the present 
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iavention provides polypeptides comprising at least a portion of a lung tumor protein, or 
a variant thereof. Certain portions and other variants are immunogenic, such that the 
ability of the variant to react with antigen-specific antisera is not substantially 
diminished. Within certain embodiments, the polypeptide comprises a sequence that is 
5 encoded by a polynucleotide sequence selected from the group consisting of: (a) 
sequences recited in any one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 
J5 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 

125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168, 
171, 179, 182, 184-186, 188-191, 193, 194, 198-207, 209, 210, 213, 214, 217, 220-224, 
io 253-337, 345, 347 and 349; <b) variants of a sequence recited in any one of SEQ ID 
20 no: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 

77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 
148-151, 153, 154, 157, 158, 160, 167, 168, 171, 179, 182, 184-186, 188-191, 193, 194. 
25 198-207, 209, 210, 213, 214, 217, 220-224, 253-337, 345, 347 and 349; and (c) 

1 5 complements of a sequence of (a) or (b). In specific embodiments, the polypeptides of 
the present invention comprise at least a portion of a tumor protein that includes an 
amino acid sequence selected from the group consisting of sequences recited in any one 
of SEQ ID NO: 152, 155, 156, 165, 166, 169, 170, 172, 174, 176, 226-252, 338-344 and 
346, and variants thereof. 
20 The present invention further provides polynucleotides that encode a 

35 polypeptide as described above, or a portion thereof (such as a portion encoding at least 

1 5 amino acid residues of a lung tumor protein), expression vectors comprising such 
polynucleotides and host cells transformed or transfected with such expression vectors. 

Within other aspects, the present invention provides pharmaceutical 
25 compositions comprising a polypeptide or polynucleotide as described above and a 
physiologically acceptable carrier. 

Within a related aspect of the present invention, vaccines for 
prophylactic or therapeutic use are provided. Such vaccines comprise a polypeptide or 
polynucleotide as described above and an immunostimulant. 
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The present invention further provides pharmaceutical compositions that 
comprise: (a) an antibody or antigen-binding fragment thereof that specifically binds to 
a lung rumor protein; and (b) a physiologically acceptable carrier. 

Within further aspects, the present invention provides pharmaceutical 
compositions comprising: (a) an antigen presenting cell that expresses a polypeptide as 
described above and (b) a pharmaceutically acceptable carrier or excipient. Antigen 
presenting cells include dendritic cells, macrophages, monocytes, fibroblasts and B 
cells. 

Within related aspects, vaccines are provided that comprise: (a) an 
antigen presenting cell that expresses a polypeptide as described above, and (b) an 
immunostimulant. 

The present invention further provides, in other aspects, fusion proteins 
that comprise at least one polypeptide as described above, as well as polynucleotides 
encoding such fusion proteins. 

Within related aspects, pharmaceutical compositions comprising a fusion 
protein, or a polynucleotide encoding a fusion protein, in combination with a 
physiologically acceptable carrier are provided. 

Vaccines are further provided, within other aspects, that comprise a 
fusion protein, or a polynucleotide encoding a fusion protein, in combination with an 
immunostimulant. 

Within further aspects, the present invention provides methods for 
inhibiting the development of a cancer in a patient, comprising administering to a 
patient a pharmaceutical composition or vaccine as recited above. 

The present invention further provides, within other aspects, methods for 
removing tumor cells from a biological sample, comprising contacting a biological 
sample with T cells that specifically react with a lung tumor protein, wherein the step of 
contacting is performed under conditions and for a time sufficient to permit the removal 
of cells expressing the protein from the sample. 

Within related aspects, methods are provided for inhibiting the 
development of a cancer in a patient, comprising administering to a patient a biological 
sample treated as described above. 
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Methods are further provided, within other aspects, for stimulating 
and/or expanding T cells specific for a lung tumor protein, comprising contacting T 
cells with one or more of: (i) a polypeptide as described above; (ii) a polynucleotide 
encoding such a polypeptide; and/or (iii) an antigen presenting cell that expresses such a 
5 polypeptide; under conditions and for a time sufficient to permit the stimulation and/or 
expansion of T cells. Determined T cell populations comprising T cells prepared as 
15 described above are also provided. 

Within further aspects, the present invention provides methods for 
inhibiting the development of a cancer in a patient, comprising administering to a 
10 patient an effective amount of a T cell population as described above. 

The present invention further provides methods for inhibiting the 
development of a cancer in a patient, comprising the steps of: (a) incubating CD4+ 
and/or CD8 + T cells determined from a patient with one or more of: (i) a polypeptide 
comprising at Least an immunogenic portion of a lung tumor protein; (ii) a 
15 polynucleotide encoding such a polypeptide; and (iii) an antigen-presenting cell that 
expressed such a polypeptide; and (b) administering to the patient an effective amount 
of the proliferated T cells, and thereby inhibiting the development of a cancer in the 
patient. Proliferated cells may, but need not, be cloned prior to administration to the 
patient. 

20 Within further aspects, the present invention provides methods for 

35 determining the presence or absence of a cancer in a patient, comprising: (a) contacting 

a biological sample obtained from a patient with a binding agent that binds to a 
polypeptide as recited above; (b) detecting in the sample an amount of polypeptide that 
binds to the binding agent; and (c) comparing the amount of polypeptide with a 
25 predetermined cut-off value, and therefrom determining the presence or absence of a 
cancer in the patient Within preferred embodiments, the binding agent is an antibody, 
more preferably a monoclonal antibody. The cancer may be lung cancer. 

The present invention also provides, within other aspects, methods for 
monitoring the progression of a cancer in a patient. Such methods comprise the steps 
30 of: (a) contacting a biological sample obtained from a patient at a first point in time 
50 with a binding agent that binds to a polypeptide as recited above; (b) detecting in the 
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sample an amount of polypeptide that binds to the binding agent; (c) repeating steps (a) 
and (b) using a biological sample obtained from the patient at a subsequent point in 
time; and (d) comparing the amount of polypeptide detected in step (c) with the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

The present invention further provides, within other aspects, methods for 
determining the presence or absence of a cancer in a patient, comprising the steps of: (a) 
contacting a biological sample obtained from a patient with an oligonucleotide that 
hybridizes to a polynucleotide that encodes a lung tumor protein; (b) detecting in the 
sample a level of a polynucleotide, preferably mRNA, that hybridizes to the 
oligonucleotide; and (c) comparing the level of polynucleotide that hybridizes to the 
oligonucleotide with a predetermined cut-off value, and therefrom determining the 
presence or absence of a cancer in the patient. Within certain embodiments, the amount 
of mRNA is detected via polymerase chain reaction using, for example, at least one 
oligonucleotide primer that hybridizes to a polynucleotide encoding a polypeptide as 
recited above, or a complement of such a polynucleotide. Within other embodiments, 
the amount of mRNA is detected using a hybridization technique, employing an 
oligonucleotide probe that hybridizes to a polynucleotide that encodes a polypeptide as 
recited above, or a complement of such a polynucleotide. 

In related aspects, methods are provided for monitoring the progression 
of a cancer in a patient, comprising the steps of: (a) contacting a biological sample 
obtained from a patient with an oligonucleotide that hybridizes to a polynucleotide that 
encodes a lung tumor protein; (b) detecting in the sample an amount of a polynucleotide 
that hybridizes to the oligonucleotide; (c) repeating steps (a) and (b) using a biological 
sample obtained from the patient at a subsequent point in time; and (d) comparing the 
amount of polynucleotide detected in step (c) with the amount detected in step (b) and 
therefrom monitoring the progression of the cancer in the patient. 

Within further aspects, the present invention provides antibodies, such as 
monoclonal antibodies, that bind to a polypeptide as described above, as well as 
diagnostic kits comprising such antibodies. Diagnostic kits comprising one or more 
oligonucleotide probes or primers as described above are also provided. 
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These and other aspects of the present invention will become apparent upon reference to 
the following detailed description and attached drawings. All references disclosed 
herein are hereby incorporated by reference in their entirety as if each was incorporated 
individually. 

5 

SEQUENCE IDENTIFIERS 

SEQ ID NO: 1 is the determined cDNA sequence for LST-S 1 -2 
SEQ ID NO: 2 is the determined cDNA sequence for LST-S 1-28 
SEQ ID NO: 3 is the determined cDNA sequence for LST-S 1 -90 
10 SEQ ID NO: 4 is the determined cDNA sequence forLST-Sl-144 
SEQ ID NO: 5 is the determined cDNA sequence for LST-S 1-133 
SEQ ID NO: 6 is the determined cDNA sequence for LST-S 1-1 69 
SEQ ID NO: 7 is the determined cDNA sequence for LST-S2-6 
SEQ ID NO: 8 is the determined cDNA sequence for LST-S2-1 1 
15 SEQ ID NO: 9 is the determined cDN A sequence for LST-S2- 1 7 
SEQ ID NO: 10 is the determined cDNA sequence for LST-S2-25 
SEQ ID NO: 1 1 is the determined cDNA sequence for LST-S2-39 
SEQ ID NO: 12 is a first determined cDNA sequence for LST-S2-43 
SEQ ID NO: 13 is a second determined cDNA sequence for LST-S2-43 
20 SEQ ID NO: 1 4 is the determined cDN A sequence for LST-S2-65 
SEQ ID NO: 1 5 is the determined cDNA sequence for LST-S2-68 
SEQ ID NO: 16 is the determined cDNA sequence for LST-S2-72 
SEQ ID NO: 17 is the determined cDNA sequence for LST-S2-74 
SEQ ID NO: 18 is the determined cDNA sequence for LST-S2-103 
25 SEQ ID NO: 19 is the determined cDNA sequence for LST-S2-N1-1F 
SEQ ID NO: 20 is the determined cDNA sequence for LST-S2-N1-2A 
SEQ ID NO: 21 is the determined cDNA sequence for LST-S2-N1-4H 
SEQ ID NO: 22 is the determined cDNA sequence for LST-S2-N1-5A 
SEQ ID NO: 23 is the determined cDNA sequence for LST-S2-N1-6B 
30 SEQ ID NO: 24 is the determined cDNA sequence for LST-S2-N1-7B 
SEQ ID NO: 25 is the determined cDNA sequence for LST-S2-N 1-7H 
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SEQ [D NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 



26 is the determined cDNA sequence for LST-S2-N1-8A 

27 is the determined cDNA sequence for LST-S2-N1-8D 

28 is the determined cDNA sequence for LST-S2-N1-9A 

29 is the determined cDNA sequence for LST-S2-N1-9E 

30 is the determined cDNA sequence for LST-S2-N1-10A 

3 1 is the determined cDNA sequence for LST-S2-N1-I0G 

32 is the determined cDNA sequence for LST-S2-N1-1 1A 

33 is the determined cDNA sequence for LST-S2-N1-12C 

34 is the determined cDNA sequence for LST-S2-N1-12E 



35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 



the determined cDNA sequence for LST-S2-BI-3D 
the determined cDNA sequence for LST-S2-B1-6C 
the determined cDNA sequence for LST-S2-B1-5D 
the determined cDNA sequence for LST-S2-B1-5F 
the determined cDNA sequence for LST-S2-B1-6G 
the determined cDNA sequence for LST-S2-B1-8A 
the determined cDNA sequence for LST-S2-B1-8D 
the determined cDNA sequence for LST-S2-B1-10A 
the determined cDNA sequence for LST-S2-B 1-9B 
the determined cDNA sequence for LST-S2-B1-9F 
is the determined cDNA sequence for LST-S2-B1-12D 
is the determined cDNA sequence for LST-S2-I2-2B 
is the determined cDNA sequence for LST-S2-I2-5F 
is the determined cDNA sequence for LST-S2-I2-6B 
s the determined cDNA sequence for LST-S2-I2-7F 
is the determined cDNA sequence for LST-S2-I2-8G 
is the determined cDNA sequence for LST-S2-I2-9E 
is the determined cDNA sequence for LST-S2-I2-12B 
is the determined cDNA sequence for LST-S2-H2-2C 
is the determined cDNA sequence for LST-S2-H2-1G 
is the determined cDNA sequence Sot LST-S2-H2-4G 
is the determined cDNA sequence for LST-S2-H2-3H 
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SEQ ID NO: 57 is the determined cDNA sequence for LST-S2-H2-5G 
SEQ ID NO: 58 is the determined cDNA sequence for LST-S2-H2-9B 
SEQ ID NO: 59 is the determined cDNA sequence for LST-S2-H2-10H 
SEQ ID NO: 60 is the determined cDNA sequence for LST-S2-H2-12D 
5 SEQ ID NO: 61 is the determined cDNA sequence for LST-S3-2 
SEQ ID NO: 62 is the determined cDNA sequence for LST-S3-4 
15 SEQ ID NO: 63 is the determined cDN A sequence for LST-S3-7 

SEQ ID NO: 64 is the determined cDNA sequence for LST-S3-8 
SEQ ID NO: 65 is the determined cDNA sequence for LST-S3-12 
10 SEQ ID NO: 66 is the determined cDNA sequence for LST-S3-1 3 
SEQ ID NO: 67 is the determined cDNA sequence for LST-S3-14 
SEQ ID NO: 68 is the determined cDNA sequence for LST-S3-16 
SEQ ID NO: 69 is the determined cDNA sequence for LST-S3-21 
25 SEQ ID NO: 70 is the determined cDNA sequence for LST-S3-22 

1 5 SEQ ID NO: 7 1 is the determined cDN A sequence for LST-S I -7 
SEQ ID NO: 72 is the determined cDNA sequence for LST-S1-A-1E 
SEQ ID NO: 73 is the determined cDNA sequence for LST-S1-A-1G 
SEQ ID NO: 74 is the determined cDN A sequence for LST-S 1-A-3E 
SEQ ID NO: 75 is the determined cDNA sequence for LST-S 1-A-4E 
20 SEQ ID NO: 76 is the determined cDNA sequence for LST-S1-A-6D 
SEQ ID NO: 77 is the determined cDNA sequence for LST-S 1-A-8D 
SEQ ID NO: 78 is the determined cDNA sequence for LST-S 1 -A- 1 OA 
SEQ ID NO: 79 is the determined cDNA sequence for LST-S 1 -A- 10C 
40 SEQ ID NO: 80 is the determined cDNA sequence for LST-S 1-A-9D 

25 SEQ ID NO: 81 is the determined cDNA sequence for LST-S1-A-10D 
SEQ ID NO: 82 is the determined cDNA sequence for LST-S 1 -A-9H 
SEQ ID NO: 83 is the determined cDNA sequence for LST-S 1 -A- 11 D 
SEQ ID NO: 84 is the determined cDNA sequence for LST-S1 -A-l 2D 
SEQ ID NO: 85 is the determined cDNA sequence for LST-S1-A-1 IE 
30 SEQ ID NO: 86 is the determined cDNA sequence for LST-S1 -A-12E 
50 SEQ ID NO: 87 is the determined cDNA sequence for L513S (T3). 
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SEQ ID NO: 88 is the determined cDNA sequence for L5I3S contig 1 . 
SEQ ID NO: 89 is a first determined cDNA sequence for L514S. 
SEQ ID NO: 90 is a second determined cDNA sequence for L514S. 
SEQ ID NO: 91 is a first determined cDNA sequence for L516S. 
5 SEQ ID NO: 92 is a second determined cDN A sequence for L5 1 6S. 
SEQ ID NO: 93 is the determined cDNA sequence for L5 1 7S. 
15 SEQ ID NO: 94 is the extended cDNA sequence for LST-S 1 - 1 69 (also known as 

L519S). 

SEQ ID NO: 95 is a first determined cDNA sequence for L520S. 
10 SEQ ID NO: 96 is a second determined cDNA sequence for L520S. 
SEQ ID NO: 97 is a first determined cDNA sequence for L521S. 
SEQ ID NO: 98 is a second determined cDNA sequence for L521S. 
SEQ ID NO: 99 is the determined cDNA sequence for L522S. 
SEQ ID NO: 100 is the determined cDNA sequence for L523S. 
15 SEQ ID NO: 101 is the determined cDNA sequence for L524S. 
SEQ ID NO: 102 is the determined cDNA sequence for L525S. 
SEQ ID NO: 103 is the determined cDNA sequence for L526S. 
SEQ ID NO: 104 is the determined cDNA sequence for L527S. 
SEQ ID NO: 105 is the determined cDNA sequence for L528S. 
20 SEQ ID NO: 106 is the determined cDNA sequence for L529S. 
SEQ ID NO: 107 is a first determined cDNA sequence for L530S. 
SEQ ID NO: 108 is a second determined cDNA sequence for L530S. 
SEQ ID NO: 109 is the determined full-length cDNA sequence for L531S short form 
40 SEQ ID NO: 1 1 0 is the predicted amino acid sequence encoded by SEQ ID NO: 109. 

25 SEQ ID NO: 1 1 1 is the determined full-length cDNA sequence for L531S long form 
SEQ ID NO: 1 12 is the predicted amino acid sequence encoded by SEQ ID NO: 111. 
SEQ ID NO: 1 13 is the determined full-length cDNA sequence for L520S. 
SEQ ID NO: 1 14 is the predicted amino acid sequence encoded by SEQ ID NO: 113. 
SEQ ID NO: 1 1 5 is the determined cDNA sequence for contig 1 . 
30 SEQ ID NO: 1 1 6 is the determined cDNA sequence for contig 3. 
50 SEQ ID NO: 1 1 7 is the determined cDNA sequence for conrig 4. 
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SEQ ID NO: 118 is the determined cDNA sequence for contig 5. 
SEQ ID NO: 1 19 is the determined cDNA sequence for contig 7. 
SEQ ID NO: 120 is the determined cDNA sequence for contig 8. 
SEQ ID NO: 121 is the determined cDNA sequence for contig 9. 
SEQ ID NO: 122 is the determined cDNA sequence for contig 10. 
SEQ ID NO: 123 is the determined cDNA sequence for contig 12. 
SEQ ID NO: 1 24 is the determined cDNA sequence for contig 1 1 . 
SEQ ID NO: 125 is the determined cDNA sequence for contig 13. 
SEQ ID NO: 126 is the determined cDNA sequence for contig 1 5. 
SEQ ID NO: 127 is the determined cDNA sequence for contig 16. 
SEQ ID NO: 128 is the determined cDNA sequence for contig 17. 
SEQ ID NO: 129 is the determined cDNA sequence for contig 19. 
SEQ ID NO: 130 is the determined cDNA sequence for contig 20. 
25 SEQ ID NO: 1 3 1 is the determined cDN A sequence for contig 22. 

1 S SEQ ID NO: 1 32 is the determined cDN A sequence for contig 24. 
SEQ ID NO: 133 is the determined cDNA sequence for contig 29. 
SEQ ID NO: 134 is the determined cDNA sequence for contig 31. 
SEQ ID NO: 135 is the determined cDNA sequence for contig 33. 
SEQ ID NO: 1 36 is the determined cDNA sequence for contig 38. 
SEQ ID NO: 1 37 is the determined cDNA sequence for contig 39. 
SEQ ID NO: 138 is the determined cDNA sequence for contig 41. 
SEQ ID NO: 1 39 is the determined cDNA sequence for contig 43. 
SEQ ID NO: 140 is the determined cDNA sequence for contig 44. 
SEQ ID NO: 141 is the determined cDNA sequence for contig 45. 
SEQ ID NO: 142 is the determined cDNA sequence for contig 47. 
SEQ ID NO: 143 is the determined cDNA sequence for contig 48. 
SEQ ID NO: 144 is the determined cDNA sequence for contig 49. 
SEQ ID NO: 145 is the determined cDNA sequence for contig 50. 
SEQ ID NO: 146 is the determined cDNA sequence for conug 53. 
30 SEQ ID NO: 1 47 is the determined cDNA sequence for contig 54. 
SEQ ID NO: 148 is the determined cDNA sequence for contig 56. 
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SEQ ID NO: 149 is the determined cDNA sequence for contig 57. 
SEQ ID NO: 1 50 is the determined cDNA sequence for contig 58. 
SEQ ID NO: 1 51 is the full-length cDNA sequence for L530S. 
SEQ ID NO: 152 is the amino acid sequence encoded by SEQ ID NO: 151 
3 SEQ ID NO: 153 is the full-length cDNA sequence of a first variant of L514S 
SEQ ID NO: 154 is the full-length cDNA sequence of a second variant of LSI 4S 
15 SEQ ID NO: 1 55 is the amino acid sequence encoded by SEQ ID NO: 1 53. 

SEQ ID NO: 156 is the amino acid sequence encoded by SEQ ID NO: 154. 
SEQ ID NO: 157 is the determined cDNA sequence for contig 59. 
SEQ ID NO: 158 is the full-length cDNA sequence for L763P {also referred to as contig 
22). 

SEQ ID NO: 159 is the amino acid sequence encoded by SEQ ID NO: 158. 
SEQ ID NO: 1 60 is the full-length cDNA sequence for L762P (also referred to as contig 

17). 

SEQ ID NO: 161 is the amino acid sequence encoded by SEQ ID NO: 160. 
SEQ ID NO: 162 is the determined cDNA sequence for L515S. 
SEQ ID NO: 163 is the full-length cDNA sequence of a first variant of L524S. 
SEQ ID NO: 164 is the full-length cDNA sequence of a second variant of L524S. 
SEQ ID NO: 165 is the amino acid sequence encoded by SEQ ID NO: 163. 
SEQ ID NO: 166 is the amino acid sequence encoded by SEQ ID NO: 164. 
SEQ ID NO: 167 is the full-length cDNA sequence of a first variant of L762P. 
SEQ ID NO: 1 68 is the full-length cDN A sequence of a second variant of L762P. 
SEQ ID NO: 1 69 is the amino acid sequence encoded by SEQ ID NO: 1 67. 
40 g£Q ID NO: 170 is the amino acid sequence encoded by SEQ ID NO: 1 68. 

25 SEQ ID NO: 1 71 is the full-length cDNA sequence for L773P (also referred to as contig 
56). 

SEQ ID NO: 1 72 is the amino acid sequence encoded by SEQ ID NO: 171. 
SEQ ID NO: 1 73 is an extended cDN A sequence for L5 19S. 
SEQ ID NO: 174 is the predicted amino acid sequence encoded by SEQ ID NO: 174. 
30 SEQ ID NO: 175 is the full-length cDNA sequence for L523S. 
50 SEQ ID NO: 1 76 is the predicted amino acid sequence encoded by SEQ ID NO: 175. 
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SEQ ID NO: 177 is the determined cDNA sequence for LST-sub5-7A. 
SEQ ID NO: 1 78 is the determined cDNA sequence for LST-subS-8G. 
SEQ ID NO: 1 79 is the determined cDNA sequence for LST-subS-8H. 
SEQ ID NO: 1 80 is the determined cDNA sequence for LST-sub5- 10B. 
SEQ ID NO: 181 is the determined cDNA sequence for LST-sub5-10H. 
SEQ ID NO: 182 is the determined cDNA sequence for LST-sub5-12B. 
SEQ ID NO: 183 is the determined cDNA sequence for LST-sub5-l 1C. 
SEQ ID NO: 1 84 is the determined cDNA sequence for LST-subo- lc. 
SEQ ID NO: 1 85 is the determined cDNA sequence for LST-sub6-2f. 
SEQ ID NO: 1 86 is the determined cDN A sequence for LST-sub6-2G. 
SEQ ID NO: 187 is the determined cDNA sequence for LST-sub6-4d. 
SEQ ID NO: 188 is the determined cDNA sequence for LST-sub6-4e. 
SEQ ID NO: 189 is the determined cDNA sequence for LST-sub6-4f. 
SEQ ID NO: 190 is the determined cDNA sequence for LST-sub6-3h. 
SEQ ID NO: 191 is the determined cDNA sequence for LST-sub6-5d. 
SEQ ID NO: 192 is the determined cDNA sequence for LST-sub6-5h. 
SEQ ID NO: 193 is the determined cDNA sequence for LST-sub6-6h. 

SEQ ID NO: 194 is the determined cDNA sequence for LST-sub6-7a. 

SEQ ID NO: 1 95 is the determined cDN A sequence for LST-sub6-8a. 

SEQ ID NO: 196 is the determined cDNA sequence for LST-sub6-7d. 

SEQ ID NO: 197 is the determined cDNA sequence for LST-sub6-7e. 

SEQ ID NO: 198 is the determined cDNA sequence for LST-sub6-8e. 

SEQ ID NO: 199 is the determined cDNA sequence for LST-sub6-7g. 

SEQ ID NO: 200 is the determined cDNA sequence for LST-sub6-9f. 

SEQ ID NO: 201 is the determined cDNA sequence for LST-sub6-9h. 

SEQ ID NO: 202 is the determined cDNA sequence for LST-sub6-l lb. 

SEQ ID NO: 203 is the determined cDNA sequence for LST-sub6- 1 1 c. 

SEQ ID NO: 204 is the determined cDNA sequence for LST-sub6-12c. 

SEQ ID NO: 205 is the determined cDNA sequence for LST-sub6-12e. 

SEQ ID NO: 206 is the determined cDNA sequence for LST-sub6-l2f. 

SEQ ID NO: 207 is the determined cDNA sequence for LST-sub6-l lg. 
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SEQ ID NO: 208 is the determined cDNA sequence for LST-sub6-12g. 

SEQ ID NO: 209 is the determined cDNA sequence for LST-sub6-12h. 

SEQ ID NO: 2 1 0 is the determined cDN A sequence for LST-sub6-II- 1 a. 

SEQ ID NO: 21 1 is the determined cDNA sequence for LST-sub6-II-2b. 
5 SEQ ID NO: 2 1 2 is the determined cDNA sequence for LST-sub6-II-2g. 

SEQ ID NO: 213 is the determined cDNA sequence forLST-sub6-II-lh. 

SEQ ID NO: 214 is the determined cDNA sequence for LST-sub6-II-4a. 

SEQ ID NO: 215 is the determined cDNA sequence for LST-sub6-II-4b. 

SEQ ID NO: 216 is the determined cDNA sequence for LST-sub6-II-3e. 
10 SEQ ID NO: 217 is the determined cDNA sequence for LST-sub6-II-4f. 

SEQ ID NO: 21 8 is the determined cDNA sequence for LST-sub6-II-4g. 

SEQ ID NO: 219 is the determined cDNA sequence for LST-sub6-II-4h. 

SEQ ID NO: 220 is the determined cDNA sequence for LST-sub6-II-5c. 

SEQ ID NO: 221 is the determined cDNA sequence for LST-sub6-II-5e. 
1 5 SEQ ID NO: 222 is the determined cDNA sequence for LST-sub6-II-6f. 

SEQ ID NO: 223 is the determined cDNA sequence for LST-sub6-II-5g. 

SEQ ID NO: 224 is the determined cDNA sequence for LST-sub6-II-6g. 

SEQ ID NO: 225 is the amino acid sequence for L528S. 

SEQ ID NO: 226-251 are synthetic peptides derived from L762P. 
20 SEQ ID NO: 252 is the expressed amino acid sequence of L5 1 4S. 

SEQ ID NO: 253 is the DNA sequence corresponding to SEQ ID NO: 252. 

SEQ ID NO: 254 is the DNA sequence of a L762P expression construct. 

SEQ ID NO: 255 is the determined cDNA sequence for clone 23785. 

SEQ ID NO: 256 is the determined cDNA sequence for clone 23786. 
25 SEQ ID NO: 257 is the determined cDNA sequence for clone 23788. 

SEQ ID NO: 258 is the determined cDNA sequence for clone 23790. 

SEQ ID NO: 259 is the determined cDNA sequence for clone 23793. 

SEQ ID NO: 260 is the determined cDNA sequence for clone 23794. 
SEQ ID NO: 261 is the determined cDNA sequence for clone 23795. 
30 SEQ ID NO: 262 is the determined cDNA sequence for clone 23796. 
SEQ ID NO: 263 is the determined cDNA sequence for clone 23 797. 
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SEQ ID NO; 264 is the determined cDNA sequence for clone 23798. 
SEQ ID NO: 265 is the determined cDNA sequence for clone 23799. 
SEQ ID NO: 266 is the determined cDNA sequence for clone 23800. 
10 seq ID NO: 267 is the determined cDNA sequence for clone 23802. 

5 SEQ ID NO: 268 is the determined cDNA sequence for clone 23803. 
SEQ ID NO: 269 is the determined cDNA sequence for clone 23804. 
15 S £Q id NO: 270 is the determined cDNA sequence for clone 23805. 

SEQ ID NO: 271 is the determined cDNA sequence for clone 23806. 
SEQ ID NO: 272 is the determined cDNA sequence for clone 23807. 
2(j 10 sEQ ID NO: 273 is the determined cDNA sequence for clone 23808. 

SEQ ID NO: 274 is the determined cDNA sequence for clone 23809. 
SEQ ID NO: 275 is the determined cDNA sequence for clone 23810. 
SEQ ID NO: 276 is the determined cDNA sequence for clone 2381 1. 
25 sEQ ID NO: 277 is the determined cDNA sequence for clone 23812. 

15 SEQ ID NO: 278 is the determined cDNA sequence for clone 23813. 
SEQ ID NO: 279 is the determined cDNA sequence for clone 238 1 5. 
SEQ ID NO: 280 is the determined cDNA sequence for clone 25298. 
SEQ ID NO: 281 is the determined cDNA sequence for clone 25299. 
SEQ ID NO: 282 is the determined cDNA sequence for clone 25300. 
20 SEQ ID NO: 283 is the determined cDNA sequence for clone 25301 
SEQ ID NO: 284 is the determined cDNA sequence for clone 25304 
SEQ ID NO: 285 is the determined cDNA sequence for clone 25309. 
SEQ ID NO: 286 is the determined cDNA sequence for clone 25312. 
40 SEQ ID NO: 287 is the determined cDNA sequence for clone 253 1 7 

25 SEQ ID NO: 288 is the determined cDNA sequence for clone 25321 
SEQ ID NO: 289 is the determined cDNA sequence for clone 25323 
SEQ ID NO: 290 is the determined cDNA sequence foT clone 25327 

45 

SEQ ID NO: 291 is the determined cDNA sequence for clone 25328 
SEQ ID NO: 292 is the determined cDNA sequence for clone 25332 
30 SEQ ID NO: 293 is the determined cDNA sequence for clone 25333 
5" SEQ ID NO: 294 is the determined cDNA sequence for clone 25336 
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SEQ ID NO: 295 is the determined cDNA sequence for clone 25340. 
SEQ ID NO: 296 is the determined cDNA sequence for clone 25342. 
SEQ ID NO: 297 is the determined cDNA sequence for clone 25356. 
SEQ ID NO: 298 is the determined cDNA sequence for clone 25357. 
5 SEQ ID NO: 299 is the determined cDNA sequence for clone 25361 . 
SEQ ID NO: 300 is the determined cDNA sequence for clone 25363. 
1S seq id no: 301 is the determined cDNA sequence for clone 25397. 

SEQ ID NO: 302 is the determined cDNA sequence for clone 25402. 
SEQ ID NO: 303 is the determined cDNA sequence for clone 25403. 
10 SEQ ID NO: 304 is the determined cDNA sequence for clone 25405. 
SEQ ID NO: 305 is the determined cDNA sequence for clone 25407. 
SEQ ID NO: 306 is the determined cDN A sequence for clone 25409. 
SEQ ID NO; 307 is the determined cDNA sequence for clone 25396. 
25 SEQ ID NO: 308 is the determined cDNA sequence for clone 254 1 4. 

1 5 SEQ ID NO: 309 is the determined cDNA sequence for clone 254 1 0. 
SEQ ID NO: 3 1 0 is the determined cDNA sequence for clone 25406. 
SEQ ID NO: 31 1 is the determined cDNA sequence for clone 25306. 
SEQ ID NO: 312 is the determined cDNA sequence for clone 25362. 
SEQ ID NO: 3 1 3 is the determined cDNA sequence for clone 25360. 
20 SEQ ID NO: 3 14 is the determined cDNA sequence for clone 25398. 
SEQ ID NO: 315 is the determined cDNA sequence for clone 25355. 
SEQ ID NO: 316 is the determined cDNA sequence for clone 25351 . 
SEQ ID NO: 3 17 is the determined cDNA sequence for clone 2533 1 . 
40 SEQ ID NO: 3 1 8 is the determined cDNA sequence for clone 25338. 

25 SEQ ID NO: 3 19 is the determined cDNA sequence for clone 25335. 
SEQ ID NO: 320 is the determined cDNA sequence for clone 25329. 
SEQ ID NO: 32 1 is the determined cDNA sequence for clone 25324. 
SEQ ID NO: 322 is the determined cDNA sequence for clone 25322. 
SEQ ID NO: 323 is the determined cDNA sequence for clone 253 1 9. 
30 SEQ ID NO: 324 is the determined cDNA sequence for clone 253 1 6. 
50 SEQ ID NO: 325 is the determined cDN A sequence for clone 253 1 1 . 
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SEQ ID NO: 326 is the determined cDNA sequence for clone 25310. 

SEQ ID NO: 327 is the determined cDNA sequence for clone 25302. 

SEQ ID NO: 328 is the determined cDNA sequence for clone 25315. 

SEQ ID NO: 329 is the determined cDNA sequence for clone 25308. 

SEQ ID NO: 330 is the determined cDNA sequence for clone 25303. 

SEQ ID NO: 33 1 -337 arc the cDNA sequences of isoforms of the p53 tumor suppressor 

homologue, p63 (also referred to as L530S). 

SEQ ID NO: 338-344 are the amino acid sequences encoded by SEQ ID NO: 33 1-337, 
respectively. 

SEQ ID NO: 345 is a second cDNA sequence for the antigen L763P. 

SEQ ID NO: 346 is the amino acid sequence encoded by the sequence of SEQ ID NO: 

345. 

SEQ ID NO: 347 is a determined full-length cDNA sequence for L523S. 
SEQ ID NO: 348 is the predicted amino acid sequence encoded by SEQ ID NO: 347. 
SEQ ID NO: 349 is the cDNA sequence encoding the N-termina] portion of L773P. 
SEQ ID NO: 350 is the amino acid sequence of the N-terminal portion of L773P. 

DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to 
compositions and methods for the therapy and diagnosis of cancer, such as lung cancer. 
The compositions described herein may include lung tumor polypeptides, 
polynucleotides encoding such polypeptides, binding agents such as antibodies, antigen 
presenting cells (APCs) and/or immune system cells (e.g., T cells). Polypeptides of the 
present invention generally comprise at least a portion (such as an immunogenic 
portion) of a lung tumor protein ot a variant thereof. A "lung tumor protein" is a protein 
that is expressed in lung tumor cells at a level that is at least two fold, and preferably at 
least five fold, greater than the level of expression in a normal tissue, as determined 
using a representative assay provided herein. Certain lung tumor proteins are tumor 
proteins that react detectably (within an immunoassay, such as an ELISA or Western 
blot) with antisera of a patient afflicted with lung cancer. Polynucleotides of the subject 
invention generally comprise a DNA or RNA sequence that encodes all or a portion of 
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such a polypeptide, or that is complementary to such a sequence. Antibodies are 
generally immune system proteins, or antigen-binding fragments thereof, that are 
capable of binding to a polypeptide as described above. Antigen presenting cells 
include dendritic cells, macrophages, monocytes, fibroblasts and B-cells that express a 
5 polypeptide as described above. T cells that may be employed within such 
compositions are generally T cells that are specific for a polypeptide as described 
above. 

The present invention is based on the discovery human lung tumor 
proteins. Sequences of polynucleotides encoding specific tumor proteins are provided 
10 in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,157, 158, 160, 162-164, 167, 168, 
171, 173, 175, 177-224, 255-337, 345, 347 and 349. 

Lung Tumor Protein Polynucleotides 

Any polynucleotide that encodes a lung tumor protein or a portion or 

15 other variant thereof as described herein is encompassed by the present invention. 
Preferred polynucleotides comprise at least 15 consecutive nucleotides, preferably at 
least 30 consecutive nucleotides and more preferably at least 45 consecutive 
nucleotides, that encode a portion of a lung tumor protein. More preferably, a 
polynucleotide encodes an immunogenic portion of a lung tumor protein. 

20 Polynucleotides complementary to any such sequences arc also encompassed by the 
present invention. Polynucleotides may be single-stranded (coding or antisense) or 
double-stranded, and may be DNA (genomic, cDNA or synthetic) or RNA molecules. 
RNA molecules include HnRNA molecules, which contain introns and correspond to a 
DNA molecule in a one-to-one manner, and mRNA molecules, which do not contain 

25 introns. Additional coding or non-coding sequences may, but need not, be present 
within a polynucleotide of the present invention, and a polynucleotide may, but need 
not, be linked to other molecules and/or support materials. 

Polynucleotides may comprise a native sequence (i.e., an endogenous 
sequence that encodes a lung tumor protein or a portion thereof) or may comprise a 
30 variant of such a sequence. Polynucleotide variants may contain one or more 
substitutions, additions, deletions and/or insertions such that the immunogenicity of the 
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encoded polypeptide is not diminished, relative to a native tumor protein. The effect on 
the immunogenicity of the encoded polypeptide may generally be assessed as described 
herein. Variants preferably exhibit at least about 70% identity, more preferably at least 
about 80% identity and most preferably at least about 90% identity to a polynucleotide 
sequence that encodes a native lung tumor protein or a portion thereof. The term 
"variants" also encompasses homologous genes of xenogenic origin. 

Two polynucleotide or polypeptide sequences are said to be "identical" if 
the sequence of nucleotides or amino acids in the two sequences is the same when 
aligned for maximum correspondence as described below. Comparisons between two 
sequences are typically performed by comparing the sequences over a comparison 
window to identify and compare local regions of sequence similarity. A "comparison 
window" as used herein, refers to a segment of at least about 20 contiguous positions, 
usually 30 to about 75, 40 to about 50, in which a sequence may be compared to a 
reference sequence of the same number of contiguous positions after the two sequences 
are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using 
the Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, 
Inc., Madison, Wl), using default parameters. This program embodies several 
alignment schemes described in the following references: Dayhoff, M.O. (1978) A 
model of evolutionary change in proteins - Matrices for detecting distant relationships. 
In Dayhoff, M.O. (ed.) Atlas of Protein Sequence and Structure, National Biomedical 
Research Foundation, Washington DC Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) 
Unified Approach to Alignment and Phylogenes pp. 626-645 Methods in Enzymology 
vol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M. (1989) 
CABIOS 5:151-153; Myers, E.W. and Muller W. (1988) CABIOS 4:11-17; Robinson, 
E.D. (1971) Comb. Theor 11:105; Santou, N. Nes, M. (1987) Mol. Biol. Evot. 4:406- 
425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical Taxonomy - the Principles and 
Practice of Numerical Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and 
Lipman, D.J. (1983) Proc. Natl. Acad, Sci. USA 50:726-730. 

Preferably, the "percentage of sequence identity" is determined by 
comparing two optimally aligned sequences over a window of comparison of at least 20 
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positions, wherein the portion of the polynucleotide or polypeptide sequence in the 
comparison window may comprise additions or deletions (i.e. gaps) of 20 percent or 
less, usually 5 to 15 percent, or 10 to 12 percent, as compared to the reference 
sequences (which does not comprise additions or deletions) for optimal alignment of the 
two sequences. The percentage is calculated by determining the number of positions at 
which the identical nucleic acid bases or amino acid residue occurs in both sequences to 
yield the number of matched positions, dividing the number of matched positions by the 
total number of positions in the reference sequence (i.e. the window size) and 
multiplying the results by 100 to yield the percentage of sequence identity. 

Variants may also, or alternatively, be substantially homologous to a 
native gene, or a portion or complement thereof. Such polynucleotide variants are 
capable of hybridizing under moderately stringent conditions to a naturally occurring 
DNA sequence encoding a native lung tumor protein (or a complementary sequence). 
Suitable moderately stringent conditions include prewashing in a solution of 5 X SSC, 
0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50 0 C-65 o C, 5 X SSC, overnight; 
followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC 
containing 0.1% SDS. 

It will be appreciated by those of ordinary skill in the art that, as a result 
of the degeneracy of the genetic code, there are many nucleotide sequences that encode 
a polypeptide as described herein. Some of these polynucleotides bear minimal 
homology to the nucleotide sequence of any native gene. Nonetheless, polynucleotides 
that vary due to differences in codon usage are specifically contemplated by the present 
invention. Further, alleles of the genes comprising the polynucleotide sequences 
provided herein are within the scope of the present invention. Alleles are endogenous 
genes that are altered as a result of one or more mutations, such as deletions, additions 
and/or substitutions of nucleotides. The resulting mRNA and protein may, but need 
not, have an altered structure or function. Alleles may be identified using standard 
techniques (such as hybridization, amplification and/or database sequence comparison). 

Polynucleotides may be prepared using any of a variety of techniques. 
For example, a polynucleotide may be identified, as described in more detail below, by 
screening a microarray of cDNAs for tumor-associated expression (i.e., expression that 
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is at least two fold greater in a lung tumor than in normal tissue, as determined using a 
representative assay provided herein). Such screens may be performed using a Synteni 
microarray (Palo Alto, CA) according to the manufacturer's instructions (and essentially 
as described by Schena et al., Proc. Natl. Acad. Sci. USA 95:10614-10619, 1996 and 
5 Heller et al., Proc. Natl. Acad. Sci. USA 94:2150-2155, 1997). Alternatively, 
polypeptides may be amplified from cDNA prepared from cells expressing the proteins 
described herein, such as lung tumor cells. Such polynucleotides may be amplified via 
polymerase chain reaction (PCR). For this approach, sequence-specific primers may be 
designed based on the sequences provided herein, and may be purchased or synthesized. 
, 0 An amplified portion may be used to isolate a full length gene from a 

suitable library (e.g., a lung tumor cDNA library) using well known techniques. Within 
such techniques, a library (cDNA or genomic) is screened using one or more 
polynucleotide probes or primers suitable for amplification. Preferably, a library is 
size-selected to include larger molecules. Random primed libraries may also be 
15 preferred for identifying 5' and upstream regions of genes. Genomic libraries are 
preferred for obtaining introns and extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled {e.g., by 
rick-translation or end-labeling with 32 P) using well known techniques. A bacterial or 
bacteriophage library is then screened by hybridizing filters containing denatured 
20 bacterial colonies (or lawns containing phage plaques) with the labeled probe {see 
Sambrook et al, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratories, Cold Spring Harbor, NY, 1989). Hybridizing colonies or plaques are 
selected and expanded, and the DNA is isolated for further analysis. cDNA clones may 
be analyzed to determine the amount of additional sequence by, for example, PCR using 
25 a primer from the partial sequence and a primer from the vector. Restriction maps and 
partial sequences may be generated to identify one or more overlapping clones. The 
complete sequence may then be determined using standard techniques, which may 
involve generating a series of deletion clones. The resulting overlapping sequences are 
then assembled into a single contiguous sequence. A full length cDNA molecule can be 
30 generated by ligating suitable fragments, using well known techniques. 
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Alternatively, there are numerous amplification techniques for obtaining 
a full length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally performed via PCR. Any of a variety of commercially 
available kits may be used to perform the amplification step. Primers may be designed 
using, for example, software well known in the art. Primers are preferably 22-30 
nucleotides in length, have a GC content of at least 50% and anneal to the target 
15 sequence at temperatures of about 68°C to 72"C. The amplified region may be 

sequenced as described above, and overlapping sequences assembled into a contiguous 
sequence. 

One such amplification technique is inverse PCR (see Triglia et al., Nucl. 
Acids Res. /6:8186, 1988), which uses restriction enzymes to generate a fragment in the 
known region of the gene. The fragment is then circularized by intramolecular ligation 
and used as a template for PCR with divergent primers derived from the known region. 
25 within an alternative approach, sequences adjacent to a partial sequence may be 

retrieved by amplification with a primer to a linker sequence and a primer specific to a 
known region. The amplified sequences are typically subjected to a second round of 
amplification with the same linker primer and a second primer specific to the known 
region. A variation on this procedure, which employs two primers that initiate 
extension in opposite directions from the known sequence, is described in WO 
96/38591. Another such technique is known as "rapid amplification of cDNA ends" or 
RACE. This technique involves the use of an internal primer and an external primer, 
which hybridizes to a polyA region or vector sequence, to identify sequences that are 5' 
and 3' of a known sequence. Additional techniques include capture PCR (Lagerstrom et 
al., PCR Methods Applic. 1991) and walking PCR (Parker et al., Nucl. Acids. 

Res. 79:3055-60, 1991). Other methods employing amplification may also be 
employed to obtain a full length cDNA sequence. 

In certain instances, it is possible to obtain a full length cDNA sequence 
by analysis of sequences provided in an expressed sequence tag (EST) database, such as 
that available from GenBank. Searches for overlapping ESTs may generally be 
performed using well known programs (e.g., NCBI BLAST searches), and such ESTs 
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may be used to generate a contiguous full length sequence. Full length DNA sequences 
may also be obtained by analysis of genomic fragments. 

Certain nucleic acid sequences of cDNA molecules encoding portions of 
lung tumor proteins are provided in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 
154,157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 
349. 

Polynucleotide variants may generally be prepared by any method 
known in the art, including chemical synthesis by, for example, solid phase 
phosphoramidite chemical synthesis. Modifications in a polynucleotide sequence may 
also be introduced using standard mutagenesis techniques, such as oligonucleotide- 
directed site-specific mutagenesis (see Adelman et al., DNA 2:183, 1983). 
Alternatively, RNA molecules may be generated by in vitro or in vivo transcription of 
DNA sequences encoding a lung tumor protein, or portion thereof, provided that the 
DNA is incorporated into a vector with a suitable RNA polymerase promoter (such as 
T7 or SP6). Certain portions may be used to prepare an encoded polypeptide, as 
described herein. In addition, or alternatively, a portion may be administered to a 
patient such that the encoded polypeptide is generated in vivo (e.g.. by transfecting 
antigen-presenting cells, such as dendritic cells, with a cDNA construct encoding a lung 
tumor polypeptide, and administering the transfected cells to the patient). 

A portion of a sequence complementary to a coding sequence (i.e., an 
antisense polynucleotide) may also be used as a probe or to modulate gene expression. 
cDNA constructs that can be transcribed into antisense RNA may also be introduced 
into cells of tissues to facilitate the production of antisense RNA. An antisense 
polynucleotide may be used, as described herein, to inhibit expression of a tumor 
protein. Antisense technology can be used to control gene expression through triple- 
helix formation, which compromises the ability of the double helix to open sufficiently 
for the binding of polymerases, transcription factors or regulatory molecules (see Gee et 
al., In Huber and Carr, Molecular and Immunologic Approaches, Futura Publishing Co. 
(Mt. Kisco, NY; 1994)). Alternatively, an antisense molecule may be designed to 
hybridize with a control region of a gene (e.g., promoter, enhancer or transcription 
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initiation site), and block transcription of the gene; or to block translation by inhibiting 
binding of a transcript to ribosomes. 

A portion of a coding sequence, or of a complementary sequence, may 
also be designed as a probe or primer to detect gene expression. Probes may be labeled 
5 with a variety of reporter groups, such as radionuclides and enzymes, and are preferably 
at least 10 nucleotides in length, more preferably at least 20 nucleotides in length and 
still more preferably at least 30 nucleotides in length. Primers, as noted above, are 
preferably 22-30 nucleotides in length. 

Any polynucleotide may be further modified to increase stability in vivo. 
10 Possible modifications include, but are not limited to, the addition of flanking 
sequences at the 5' and/or 3' ends; the use of phosphorothioate or 2' O-methyl rather 
than phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditional 
bases such as inosine, queosine and wybutosine, as well as acetyl- methyl-, thio- and 
other modified forms of adenine, cytidine, guanine, thymine and uridine. 
I j Nucleotide sequences as described herein may be joined to a variety of 

other nucleotide sequences using established recombinant DNA techniques. For 
example, a polynucleotide may be cloned into any of a variety of cloning vectors, 
including plasmids, phagemids, lambda phage derivatives and cosmids. Vectors of 
particular interest include expression vectors, replication vectors, probe generation 
20 vectors and sequencing vectors. In general, a vector will contain an origin of replication 
functional in at least one organism, convenient restriction endonuclease sites and one or 
more selectable markers. Other elements will depend upon the desired use, and will be 
apparent to those of ordinary skill in the art 

Within certain embodiments, polynucleotides may be formulated so as to 
25 permit entry into a cell of a mammal, and expression therein. Such formulations are 
particularly useful for therapeutic purposes, as described below. Those of ordinary skill 
in the art will appreciate that there are many ways to achieve expression of a 
polynucleotide in a target cell, and any suitable method may be employed. For 
example, a polynucleotide may be incorporated into a viral vector such as, but not 
30 limited to, adenovirus, adeno-associated virus, retrovirus, or vaccinia or other pox virus 
(e.g., avian pox virus). ). The polynucleotides may also be administered as naked 
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plasmid vectors. Techniques for incorporating DNA into such vectors are well known 
to those of ordinary skill in the art. A retroviral vector may additionally transfer or 
incorporate a gene for a selectable marker (to aid in the identification or selection of 
transduced cells) and/or a targeting moiety, such as a gene that encodes a ligand for a 
5 receptor on a specific target cell, to render the vector target specific. Targeting may 
also be accomplished using an antibody, by methods known to those of ordinary skill in 
the art. 

Other formulations for therapeutic purposes include colloidal dispersion 
systems, such as macromolecule complexes, aanocapsules, microspheres, beads, and 
10 lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, and 
liposomes. A preferred colloidal system for use as a delivery vehicle in vitro and in 
vivo is a liposome (i.e.. an artificial membrane vesicle). The preparation and use of 
such systems is well known in the art. 



1 5 Lung Tumor Polypeptides 

Within the context of the present invention, polypeptides may comprise 
at least an immunogenic portion of a lung tumor protein or a variant thereof, as 
described herein. As noted above, a "lung tumor protein" is a protein that is expressed 
by lung tumor cells. Proteins that are lung tumor proteins also react detectably within 
20 an immunoassay (such as an ELISA) with antisera from a patient with lung cancer. 
Polypeptides as described herein may be of any length. Additional sequences derived 
from the native protein and/or heterologous sequences may be present, and such 
sequences may (but need not) possess further immunogenic or antigenic properties. 

An "immunogenic portion," as used herein is a portion of a protein that 
25 is recognized (i.e., specifically bound) by a B-cell and/or T-cell surface antigen 
receptor. Such immunogenic portions generally comprise at least 5 amino acid 
residues, more preferably at least 10, and still more preferably at least 20 amino acid 
residues of a lung tumor protein or a variant thereof. Certain preferred immunogenic 
portions include peptides in which an N-terminal leader sequence and/or 
transmembrane domain have been deleted. Other preferred immunogenic portions may 
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contain a small N- and/or C-tenninal deletion (e.g., 1-30 amino acids, preferably 5-15 
amino acids), relative to the mature protein. 

Immunogenic portions may generally be identified using well known 
techniques, such as those summarized in Paul, Fundamental Immunology, 3rd ed., 243- 
5 247 (Raven Press, 1993) and references cited therein. Such techniques include 
screening polypeptides for the ability to react with antigen-specific antibodies, antisera 
and/or T-cell lines or clones. As used herein, antisera and antibodies are "antigen- 
specific" if they specifically bind to an antigen (i.e., they react with the protein in an 
ELISA or other immunoassay, and do not react detectably with unrelated proteins). 
10 Such antisera and antibodies may be prepared as described herein, and using well 
known techniques. An immunogenic portion of a native lung tumor protein is a portion 
that reacts with such antisera and/or T-cells at a level that is not substantially less than 
the reactivity of the full length polypeptide (e.g., in an ELISA and/or T-cell reactivity 
assay). Such immunogenic portions may react within such assays at a level that is 
1 5 similar to or greater than the reactivity of the full length polypeptide. Such screens may 
generally be performed using methods well known to those of ordinary skill in the art, 
such as those described in Harlow and Lane, Antibodies: A laboratory Manual, Cold 
Spring Harbor Laboratory, 1988. For example, a polypeptide may be immobilized on a 
solid support and contacted with patient sera to allow binding of antibodies within the 
20 sera to the immobilized polypeptide. Unbound sera may then be removed and bound 
antibodies detected using, for example, '"l-labeled Protein A. 

As noted above, a composition may comprise a variant of a native lung 
tumor protein. A polypeptide "variant," as used herein, is a polypeptide that differs 
from a native lung rumor protein in one or more substitutions, deletions, additions 
25 and/or insertions, such that the immunogenicity of the polypeptide is not substantially 
diminished. In other words, the ability of a variant to react with antigen-specific 
antisera may be enhanced or unchanged, relative to the native protein, or may be 
diminished by less than 50%, and preferably less than 20%, relative to the native 
protein. Such variants may generally be identified by modifying one of the above 
30 polypeptide sequences and evaluating the reactivity of the modified polypeptide with 
antigen-specific antibodies or antisera as described herein. Preferred variants include 
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those in which one or more portions, such as an N-terminal leader sequence or 
transmembrane domain, have been removed. Other preferred variants include variants 
in which a small portion (e.g.. 1-30 amino acids, preferably 5-15 amino acids) has been 
removed from the N- and/oT C- terminal of the mature protein. 
5 Polypeptide variants preferably exhibit at least about 70%, more 

preferably at least about 90% and most preferably at least about 95% identity 
(determined as described above) to the identified polypeptides. 

Preferably, a variant contains conservative substitutions. A 
"conservative substitution" is one in which an amino acid is substituted for another 
10 amino acid that has similar properties, such that one skilled in the art of peptide 
chemistry would expect the secondary structure and hydropathic nature of the 
polypeptide to be substantially unchanged. Amino acid substitutions may generally be 
made on the basis of similarity in polarity, charge, solubility, hydrophobicity, 
hydrophilicity and/or the amphipathic nature of the residues. For example, negatively 
15 charged amino acids include aspartic acid and glutamic acid; positively charged amino 
acids include lysine and arginine; and a m i n o acids with uncharged polar head groups 
having similar hydrophilicity values include leucine, isoleucine and valine; glycine and 
alanine; asparagine and glutamine; and serine, threonine, phenylalanine and tyrosine. 
Other groups of amino acids that may represent conservative changes include: (1) ala, 
20 pro, gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr, thr; (3) val, ile, leu, met, ala, phe; 
(4) lys, arg, his; and (5) phe, tyr, trp, his. A variant may also, or alternatively, contain 
nonconservative changes. In a preferred embodiment, variant polypeptides differ from 
a native sequence by substitution, deletion or addition of five amino acids or fewer. 
Variants may also (or alternatively) be modified by, for example, the deletion or 
25 addition of amino acids that have minimal influence on the immunogenicity, secondary 
structure and hydropathic nature of the polypeptide. 

As noted above, polypeptides may comprise a signal (or leader) 
sequence at the N-terminal end of the protein which co-translationally or post- 
tianslationally directs transfer of the protein. The polypeptide may also be conjugated 
30 to a linker or other sequence for ease of synthesis, purification or identification of the 
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polypeptide (e.g.. poly-His), or to enhance binding of the polypeptide to a solid support. 
For example, a polypeptide may be conjugated to an immunoglobulin Fc region. 

Polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by DNA sequences as described above 
5 may be readily prepared from the DNA sequences using any of a variety of expression 
vectors known to those of ordinary skill in the art. Expression may be achieved in any 
15 appropriate host cell that has been transformed or transfected with an expression vector 

containing a DNA molecule that encodes a recombinant polypeptide. Suitable host 
cells include prokaryotes, yeast, higher eukaryotic and plant cells. Preferably, the host 
10 cells employed are E. coli, yeast or a mammalian cell line such as COS or CHO. 
Superaatants from suitable host/vector systems which secrete recombinant protein or 
polypeptide into culture media may be first concentrated using a commercially available 
filter. Following concentration, the concentrate may be applied to a suitable 
purification matrix such as an affinity matrix or an ion exchange resin. Finally, one or 
15 more reverse phase HPLC steps can be employed to further purify a recombinant 
polypeptide, 

Portions and other variants having fewer than about 100 amino acids, 
and generally fewer than about 50 amino acids, may also be generated hy synthetic 
means, using techniques well known to those of ordinary skill in the art. For example, 
20 such polypeptides may be synthesized using any of the commercially available solid- 
phase techniques, such as the Merrifield solid-phase synthesis method, where amino 
acids are sequentially added to a growing amino acid chain. See Merrifield, J. Am. 
Chem. Soc. #5:2149-2146, 1963. Equipment for automated synthesis of polypeptides is 
40 commercially available from suppliers such as Perkin Elmer/Applied BioSystems 

25 Division (Foster City, CA), and may be operated according to the manufacturer's 
instructions. 

Within certain specific embodiments, a polypeptide may be a fusion 
protein that comprises multiple polypeptides as described herein, or that comprises at 
least one polypeptide as described herein and an unrelated sequence, such as a known 
30 tumor protein. A fusion partner may, for example, assist in providing T helper epitopes 
50 (an immunological fusion partner), preferably T helper epitopes recognized by humans, 



30 



35 



45 



55 



WO 00/61612 PCT7US00/Q8896 

28 

or may assist in expressing the protein (an expression enhancer) at higher yields than 
the native recombinant protein. Certain preferred fusion partners are both 
immunological and expression enhancing fusion partners. Other fusion partners may be 
selected so as to increase the solubility of the protein or to enable the protein to be 
5 targeted to desired intracellular compartments. Still further fusion partners include 
affinity tags, which facilitate purification of the protein. 

Fusion proteins may generally be prepared using standard techniques, 
including chemical conjugation. Preferably, a fusion protein is expressed as a 
recombinant protein, allowing the production of increased levels, relative to a non-fused 
10 protein, in an expression system. Briefly, DNA sequences encoding the polypeptide 
components may be assembled separately, and ligated into an appropriate expression 
vector. The 3" end of the DNA sequence encoding one polypeptide component is 
ligated, with or without a peptide linker, to the 5' end of a DNA sequence encoding the 
second polypeptide component so that the reading frames of the sequences are in phase. 
1 5 This permits translation into a single fusion protein that retains the biological activity of 
both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptide components by a distance sufficient to ensure that each polypeptide 
folds into its secondary and tertiary structures. Such a peptide linker sequence is 
20 incorporated into the fusion protein using standard techniques well known in the art. 
Suitable peptide linker sequences may be chosen based on the following factors: 
(1) their ability to adopt a flexible extended conformation; (2) their inability to adopt a 
secondary structure that could interact with functional epitopes on the first and second 
polypeptides; and (3) the lack of hydrophobic or charged residues that might react with 
25 the polypeptide functional epitopes. Preferred peptide linker sequences contain Gly, 
Asn and Ser residues. Other near neutral amino acids, such as Thr and Ala may also be 
used in the linker sequence. Amino acid sequences which may be usefully employed as 
linkers include those disclosed in Maratea etal., Gene 40:39-46, 1985; Murphy et al.. 
Proc. Natl. Acad Sci, USA SJ:8258-8262, 1986; U.S. Patent No. 4,935,233 and U.S. 
30 Patent No. 4,751,180. The linker sequence may generally be from 1 to about 50 amino 
acids in length. Linker sequences are not required when the first and second 
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polypeptides have non-essential N-terminal amino acid regions that can be used to 
separate the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable 
transcriptional or translational regulatory elements. The regulatory elements 
5 responsible for expression of DNA are located only 5' to the DNA sequence encoding 
the first polypeptides. Similarly, stop codons required to end translation and 
15 transcription termination signals are only present 3' to the DNA sequence encoding the 

second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the 
10 present invention together with an unrelated immunogenic protein. Preferably the 
immunogenic protein is capable of eliciting a recall response. Examples of such 
proteins include tetanus, tuberculosis and hepatitis proteins (see, for example, Stoute 
et al. New Engl. J. Med., 3j<5:86-91, 1997). 

Within preferred embodiments, an immunological fusion partner is 
IS derived from protein D, a surface protein of the gram-negative bacterium Haemophilus 
influenza B (WO 91/18926). Preferably, a protein D derivative comprises 
30 approximately the first third of the protein (e.g., the first N-terminal 100-110 amino 

acids), and a protein D derivative may be lipidated. Within certain preferred 
embodiments, the first 109 residues of a Lipoprotein D fusion partner is included on the 
20 N-terminus to provide the polypeptide with additional exogenous T-cell epitopes and to 

35 

increase the expression level in E. coti (thus functioning as an expression enhancer). 
The lipid tail ensures optimal presentation of the antigen to antigen presenting cells. 
Other fusion partners include the non-structural protein from influenzae virus, NS1 
40 (hemaglutinin). Typically, the N-terminal 81 amino acids are used, although different 

25 fragments that include T-helper epitopes may be used. 

In another embodiment, the immunological fusion partner is the protein 
known as LYTA, or a portion thereof (preferably a C-terminal portion). LYTA is 
derived from Streptococcus pneumoniae, which synthesizes an N-acetyl-L-alanine 
amidase known as amidase LYTA (encoded by the LytA gene; Gene 47:265-292, 
30 1986). LYTA is an autolysin that specifically degrades certain bonds in the 
50 peptidoglycan backbone. The C-terminal domain of the LYTA protein is responsible 
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for the affinity to the choline or to some choline analogues such as DEAE. This 
property has been exploited for the development of £. colt C-LYTA expressing 
plasmids useful for expression of fusion proteins. Purification of hybrid proteins 
containing the C-LYTA fragment at the amino terminus has been described (see 
Biotechnology W: 795-798, 1992). Within a preferred embodiment, a repeat portion of 
LYTA may be incorporated into a fusion protein. A repeat portion is found in the C- 
terminal region starting at residue 178. A particularly preferred repeat portion 
incorporates residues 188-305. 

In general, polypeptides (including fusion proteins) and polynucleotides 
as described herein are isolated. An "isolated" polypeptide or polynucleotide is one that 
is removed from its original environment For example, a naruially-occurring protein is 
isolated if it is separated from some or all of the coexisting materials in the natural 
system. Preferably, such polypeptides are at least about 90% pure, more preferably at 
least about 95% pure and most preferably at least about 99% pure. A polynucleotide is 
considered to be isolated if, for example, it is cloned into a vector that is not a part of 
the natural environment 
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RlKPrNC AGENTS 

The present invention further provides agents, such as antibodies and 
antigen-binding fragments thereof, that specifically bind to a lung tumor protein. As 
used herein, an antibody, or antigen-binding fragment thereof, is said to "specifically 
bind" to a lung tumor protein if it reacts at a detectable level (within, for example, an 
ELISA) with a lung tumor protein, and does not react detectably with unrelated proteins 
under similar conditions. As used herein, "binding" refers to a noncovalent association 
between two separate molecules such that a complex is formed. The ability to bind may 
be evaluated by, for example, deterauning a binding constant for the formation of the 
complex. The binding constant is the value obtained when the concentration of the 
complex is divided by the product of the component concentrations. In general, two 
compounds are said to 'bind," in the context of the present invention, when the binding 
constant for complex formation exceeds about 10 5 L/mol. The binding constant may be 
determined using methods well known in the art. 



WO 00/61612 



PCT/USOO/08896 



10 



31 

Binding agents may be further capable of differentiating between 
patients with and without a cancer, such as lung cancer, using the representative assays 
provided herein. In other words, antibodies or other binding agents that bind to a lung 
tumor protein will generate a signal indicating the presence of a cancer in at least about 
5 20% of patients with the disease, and will generate a negative signal indicating the 
absence of the disease in at least about 90% of individuals without the cancer. To 
*5 determine whether a binding agent satisfies this requirement, biological samples (e.g., 

blood, sera, sputum urine and/or tumor biopsies ) from patients with and without a 
cancer (as determined using standard clinical tests) may be assayed as described herein 
2Q io for the presence of polypeptides that bind to the binding agent. It will be apparent that a 

statistically significant number of samples with and without the disease should be 
assayed. Each binding agent should satisfy the above criteria; however, those of 

ordinary skill in the art will recognize that binding agents may be used in combination 

25 ... 

to improve sensitivity. 

15 Any agent that satisfies the above requirements may be a binding agent. 

For example, a binding agent may be a ribosome, with or without a peptide component, 
30 an RNA molecule or a polypeptide. In a preferred embodiment, a binding agent is an 

antibody or an antigen-binding fragment thereof. Antibodies may be prepared by any of 
a variety of techniques known to those of ordinary skill in the art. See, e.g., Harlow and 
20 Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In 
general, antibodies can be produced by cell culture techniques, including the generation 
of monoclonal antibodies as described herein, or via transfection of antibody genes into 
suitable bacterial or mammalian cell hosts, in order to allow for the production of 
40 recombinant antibodies. In one technique, an immunogen comprising the polypeptide is 

25 initially injected into any of a wide variety of mammals (e.g., mice, rats, rabbits, sheep 
or goats). In this step, the polypeptides of this invention may serve as the immunogen 
without modification. Alternatively, particularly for relatively short polypeptides, a 
superior immune response may be elicited if the polypeptide is joined to a carrier 
protein, such as bovine serum albumin or keyhole limpet hemocyanin. The immunogen 
30 is injected into the animal host, preferably according to a predetermined schedule 
50 incorporating one or more booster immunizations, and the animals are bled periodically. 
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Polyclonal antibodies specific foT the polypeptide may then be purified from such 
antisera by, for example, affinity chromatography using the polypeptide coupled to a 
suitable solid support. 

Monoclonal antibodies specific for an antigenic polypeptide of interest 
may be prepared, for example, using the technique of Kohler and Milstein, Eur. J. 
Immunol. 6:511-519, 1976, and improvements thereto. Briefly, these methods involve 
the preparation of immortal cell lines capable of. producing antibodies having the 
desired specificity (i.e., reactivity with the polypeptide of interest). Such cell lines may 
be produced, for example, from spleen cells obtained from an animal immunized as 
described above. The spleen cells are then immortalized by, for example, fusion with a 
myeloma cell fusion partner, preferably one that is syngeneic with the immunized 
animal. A variety of fusion techniques may be employed. For example, the spleen cells 
and myeloma cells may be combined with a nonionic detergent for a few minutes and 
then plated at low density on a selective medium that supports the growth of hybrid 
cells, but not myeloma cells. A preferred selection technique uses HAT (hypoxanthine, 
aminopterin, thymidine) selection. After a sufficient time, usually about 1 to 2 weeks, 
colonies of hybrids are observed. Single colonies are selected and their culture 
supematants tested for binding activity against the polypeptide. Hybridomas having 
high reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the 
yield, such as injection of the hybridoma cell line into the peritoneal cavity of a suitable 
vertebrate host, such as a mouse. Monoclonal antibodies may then be harvested from 
the ascites fluid or the blood. Contaminants may be removed from the antibodies by 
conventional techniques, such as chromatography, gel filtration, precipitation, and 
extraction. The polypeptides of this invention may be used in the purification process 
in, for example, an affinity chromatography step. 

Within certain embodiments, the use of antigen-binding fragments of 
antibodies may be preferred. Such fragments include Fab fragments, which may be 
) - prepared using standard techniques. Briefly, immunoglobulins may be purified from 
rabbit serum by affinity chromatography on Protein A bead columns (Harlow and Lane, 
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Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988) and digested 
by papain to yield Fab and Fc fragments. The Fab and Fc fragments may be separated 
by affinity chromatography on protein A bead columns. 

Monoclonal antibodies of the present invention may be coupled to one or 
more therapeutic agents. Suitable agents in this regard include radionuclides, 
differentiation inducers, drugs, toxins, and derivatives thereof. Preferred radionuclides 
include *Y, m I, ,!5 1, m I, '"Tie, '"Re, 2,, At, and 2U B\. Preferred drugs include 
methotrexate, and pyrimidine and purine analogs. Preferred differentiation inducers 
include phorbol esters and butyric acid. Preferred toxins include ricin, abrin, diptheria 
toxin, cholera toxin, gelonin, Pseudomonas exotoxin, Shigella toxin, and pokeweed 
antiviral protein. 

A therapeutic agent may be coupled (e.g., covalently bonded) to a 
suitable monoclonal antibody either directly or indirectly (e.g., via a linker group). A 
direct reaction between an agent and an antibody is possible when each possesses a 
substituent capable of reacting with the other. For example, a nucleophilic group, such 
as an amino or sulfhydryl group, on one may be capable of reacting with a carbonyl- 
containing group, such as an anhydride or an acid halide, or with an alkyl group 
containing a good leaving group (e.g., a halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an 
antibody from an agent in order to avoid interference with binding capabilities. A 
linker group can also serve to increase the chemical reactivity of a substituent on an 
agent or an antibody, and thus increase the coupling efficiency. An increase in 
chemical reactivity may also facilitate the use of agents, or functional groups on agents, 
which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of Afunctional 
or polyfunctional reagents, both homo- and hetero-functional (such as those described 
in the catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker 
group. Coupling may be effected, for example, through amino groups, carboxyl groups, 
sulfhydryl groups or oxidized carbohydrate residues. There are numerous references 
describing such methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 



WO 00/61611 rLi(U3«»w»jo 

34 

Where a therapeutic agent is more potent when free from the antibody 
portion of the immunoconjugates of the present invention, it may be desirable to use a 
linker group which is cleavable during or upon internalization into a cell. A number of 
different cleavable linker groups have been described. The mechanisms for the 
intracellular release of an agent from these linker groups include cleavage by reduction 
of a disulfide bond (e.g., U.S. Patent No. 4,489,710, to Spitler), by irradiation of a 
photolabile bond {e.g., U.S. Patent No. 4,625,014, to Senter etal.), by hydrolysis of 
derivatized amino acid side chains (e.g., U.S. Patent No. 4,638,045, to Kohn et al.), by 
serum complement-mediated hydrolysis (e.g., U.S. Patent No. 4,671,958, to Rodwell 
et al.), and acid-catalyzed hydrolysis (e.g., U.S. Patent No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more man one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent 
may be prepared in a variety of ways. For example, more than one agent may be 
coupled directly to an antibody molecule, or linkers which provide multiple sites for 
attachment can be used. Alternatively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent 
bonding either directly or via a linker group. Suitable carriers include proteins such as 
albumins (e.g., U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides 
such as aminodextran (e.g., U.S. Patent No. 4,699,784, to Shih et at.). A carrier may 
also bear an agent by noncovalent bonding or by encapsulation, such as within a 
liposome vesicle (e.g., U.S. Patent Nos. 4,429,008 and 4,873,088). Carriers specific for 
radionuclide agents include radiohalogenated small molecules and chelating 
compounds. For example, U.S. Patent No. 4,735,792 discloses representative 
radiohalogenated small molecules and their synthesis. A radionuclide chelate may be 
formed from chelating compounds that include those containing nitrogen and sulfur 
atoms as the donor atoms for binding the metal, or metal oxide, radionuclide. For 
example, U.S. Patent No. 4,673,562, to Davison et al. discloses representative chelating 
compounds and their synthesis. 



WO 00/616X2 PC17US00/08896 

35 

A variety of routes of administration for the antibodies and 
irrununoconjugates may be used. Typically, administration will be intravenous, 
intramuscular, subcutaneous or in the bed of a resected tumor. It will be evident that the 
precise dose of the antibody/immunoconjugate will vary depending upon the antibody 
used, the antigen density on the tumor, and the rate of clearance of the antibody. 

T Cells 

Immunotherapeutic compositions may also, or alternatively, comprise T 
cells specific for a lung rumor protein. Such cells may generally be prepared in vitro or 
ex vivo, using standard procedures. For example, T cells may be isolated from bone 
marrow, peripheral blood, or a fraction of bone marrow or peripheral blood of a patient, 
using a commercially available cell separation system, such as the Isolex™ System, 
available from Nexell Therapeutics, Inc. Irvine, CA (see also U.S. Patent No. 
5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/16116 and WO 
92/07243). Alternatively, T cells may be derived from related or unrelated humans, 
non-human mammals, cell lines or cultures. 

T cells may be stimulated with a lung tumor polypeptide, polynucleotide 
encoding a lung tumor polypeptide and/or an antigen presenting cell (APC) that 
expresses such a polypeptide. Such stimulation is performed under conditions and for a 
time sufficient to permit the generation of T cells that are specific for the polypeptide. 
Preferably, a lung tumor polypeptide or polynucleotide is present within a delivery 
vehicle, such as a microsphere, to facilitate the generation of specific T cells. 

T cells are considered to be specific for a lung tumor polypeptide if the T 
cells specifically proliferate, secrete cytokines or kill target cells coated with the 
polypeptide or expressing a gene encoding the polypeptide. T cell specificity may be 
evaluated using any of a variety of standard techniques. For example, within a 
chromium release assay or proliferation assay, a stimulation index of more than two 
fold increase in lysis and/or proliferation, compared to negative controls, indicates T 
cell specificity. Such assays may be performed, for example, as described in Chen et 
al., Cancer Res. 54:1065-1070, 1994. Alternatively, detection of the proliferation of 
T cells may be accomplished by a variety of known techniques. For example, T cell 
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proliferation can be detected by measuring an increased rate of DNA synthesis (e.g., by 
pulse-labeling cultures of T cells with tritiated thymidine and measuring the amount of 
tritiated thymidine incorporated into DNA). Contact with a lung tumor polypeptide 
(100 ng/ml - 100 ng/ml, preferably 200 ng/ml - 25 p.g/ml) for 3 - 7 days should result in 
5 at least a two fold increase in proliferation of the T cells. Contact as described above 
for 2-3 hours should result in activation of the T cells, as measured using standard 
cytokine assays in which a two fold increase in the level of cytokine release (e.g.. TNF 
or IFN-y) is indicative of T cell activation (see Coligan et al., Current Protocols in 
Immunology, vol. 1. Wiley Interscience (Greene 1998)). T cells that have been 
jo activated in response to a lung tumor polypeptide, polynucleotide or polypeptide- 
expressing APC may be CD4* and/or CD8 + . Lung tumor protein-specific T cells may 
be expanded using standard techniques. Within preferred embodiments, the T cells are 
derived from either a patient or a related, or unrelated, donor and are administered to the 
patient following stimulation and expansion. 
u For therapeutic purposes, CD4+ or CD8+ T cells that proliferate in 

response to a lung tumor polypeptide, polynucleotide or APC can be expanded in 
number either in vitro or wivrvo. Proliferation of such T cells in vitro may be 
accomplished in a variety of ways. For example, the T cells can be re-exposed to a lung 
tumor polypeptide, or a short peptide corresponding to an immunogenic portion of such 
20 a polypeptide, with or without the addition of T cell growth factors, such as interleukin- 
2, and/or stimulator cells that synthesize a lung tumor polypeptide. Alternatively, one 
or more T cells that proliferate in the presence of a lung tumor protein can be expanded 
in number by cloning. Methods for cloning cells are well known in the art, and include 
limiting dilution. 

25 

Pharmaceutical Composition s and Vaccines 

Within certain aspects, polypeptides, polynucleotides, T cells and/or 
binding agents disclosed herein may be incorporated into pharmaceutical compositions 
or immunogenic compositions (i.e., vaccines). Pharmaceutical compositions comprise f 
30 one or more such compounds and a physiologically acceptable carrier. Vaccines may 
comprise one or more such compounds and an immunostimulant. An immunostimulant 
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may be any substance that enhances or potentiates an immune response to an exogenous 
antigen. Examples of immunostimulants include adjuvants, biodegradable 
microspheres (e.g., polylactic galactide) and liposomes (into which the compound is 
incorporated; see e.g., Fullerton, U.S. Patent No. 4,235,877). Vaccine preparation is 
5 generally described in, for example, M.F. Powell and M.J. Newman, cds., "Vaccine 
Design (the subunit and adjuvant approach)," Plenum Press (NY, 1995). 
Pharmaceutical compositions and vaccines within the scope of the present invention 
may also contain other compounds, which may be biologically active or inactive. For 
example, one or more immunogenic portions of other tumor antigens may be present, 
10 either incorporated into a fusion polypeptide or as a separate compound, within the 
composition or vaccine. 

A pharmaceutical composition or vaccine may contain DNA encoding 
one or more of the polypeptides as described above, such that the polypeptide is 
generated in silu. As noted above, the DNA may be present within any of a variety of 
IS delivery systems known to those of ordinary skill in the art, including nucleic acid 
expression systems, bacteria and viral expression systems. Numerous gene delivery 
techniques are well known in the art, such as those described by Rolland, Crit. Rev. 
Therap. Drug Carrier Systems 75:143-198, 1998, and references cited therein. 
Appropriate nucleic acid expression systems contain the necessary DNA sequences for 
20 expression in the patient (such as a suitable promoter and terminating signal). Bacterial 
delivery systems involve the administration of a bacterium (such as Bacillus-Calmette- 
Guerriri) that expresses an immunogenic portion of the polypeptide on its cell surface or 
secretes such an epitope. In a preferred embodiment, the DNA may be introduced using 
a viral expression system (e.g., vaccinia or other pox virus, retrovirus, or adenovirus), 
25 which may involve the use of a non-pathogenic (defective), replication competent virus. 
Suitable systems are disclosed, for example, in Fisher-Hoch et al., Proc. Nail. Acad. Sci. 
USA #6:317-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci. 569:86-103, 1989; Flexner 
et al., Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,1 12, 4,769,330, and 5,017,487; 
WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; EP 0,345,242; WO 91/02805; 
30 Berkner, Biotechniques 6:616-627, 1988; Rosenfeld et al., Science 252:431-434, 1991; 
Kolls et al.. Proc. Natl. Acad. Sci. USA 97:215-219, 1994; Kass-Eisler etal., Proc. Nail. 
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Acad. Sci. USA 90:1 1498-1 1502, 1993; Guzman et al.. Circulation 55:2838-2848, 1993; 
and Guzman et al., Cir. Res. 7J:1202-1207, 1993. Techniques for incorporating DNA 
into such expression systems are well known to those of ordinary skill in the art. The 
DNA may also be "naked," as described, for example, in Ulmer et al., Science 
5 259:1745-1749, 1993 and reviewed by Cohen, Science 259:1691-1692, 1993. The 
uptake of naked DNA may be increased by coating the DNA onto biodegradable beads, 
J5 which are efficiently transported into the cells. 

While any suitable carrier known to those of ordinary skill in the art may 
be employed in the pharmaceutical compositions of this invention, the type of carrier 
will vary depending on the mode of administration. Compositions of the present 
invention may be formulated for any appropriate manner of administration, including 
for example, topical, oral, nasal, intravenous, intracranial, intraperitoneal, subcutaneous 
or intramuscular administration. For parenteral administration, such as subcutaneous 
25 injection, the carrier preferably comprises water, saline, alcohol, a fat, a wax or a buffer. 

15 For oral administration, any of the above carriers or a solid carrier, such as mannitol, 
lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and magnesium carbonate, may be employed. Biodegradable microspheres 
(e.g., polylactate polyglycolate) may also be employed as carriers for the 
pharmaceutical compositions of this invention. Suitable biodegradable microspheres 
20 are disclosed, for example, in U.S, Patent Nos. 4,897,268 and 5,075,109. 

Such compositions may also comprise buffers (e.g., neutral buffered 
saline or phosphate buffered saline), carbohydrates (e.g.. glucose, mannose, sucrose or 
dextrans), mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, 
40 chelating agents such as EDTA or glutathione, adjuvants (e.g., aluminum hydroxide) 

25 and/or preservatives. Alternatively, compositions of the present invention may be 
formulated as a lyophilizate. Compounds may also be encapsulated within liposomes 
using well known technology. 

Any of a variety of immunostimulants may be employed in the vaccines 
of this invention. For example, an adjuvant may be included. Most adjuvants contain a 
30 substance designed to protect the antigen from rapid catabolism, such as aluminum 
50 hydroxide or mineral oil. and a stimulator of immune responses, such as lipid A, 
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Bortadella pertussis or Mycobacterium tuberculosis derived proteins. Suitable 
adjuvants are commercially available as, for example, Freund's Incomplete Adjuvant 
and Complete Adjuvant (Difco Laboratories, Detroit, MI); Merck Adjuvant 65 (Merck 
and Company, Inc., Rahway, NJ); AS-2 (SmithKline Beecham, Philadelphia, PA); 
aluminum salts such as aluminum hydroxide gel (alum) or aluminum phosphate; salts of 
calcium, iron or zinc; an insoluble suspension of acylated tyrosine; acylated sugars; 
cationically or anionically derivatized polysaccharides; polyphosphazenes; 
biodegradable microspheres; monophosphoryl lipid A and quil A. Cytokines, such as 
GM-CSF or interleukin-2, -7, or -12, may also be used as adjuvants. 

Within the vaccines provided herein, the adjuvant composition is 
preferably designed to induce an immune response predominantly of the Thl type. 
High levels of Thl-type cytokines (e.g., IFN-y, TNFa, IL-2 and IL-12) tend to favor the 
induction of cell mediated immune responses to an administered antigen. In contrast, 
high levels of Th2-type cytokines {e.g.. IL-4, IL-5, 1L-6 and IL-10) tend to favor the 
induction of humoral immune responses. Following application of a vaccine as 
provided herein, a patient will support an immune response that includes Thl - and Th2- 
type responses. Within a preferred embodiment, in which a response is predominantly 
Thl-type, the level of Thl-type cytokines will increase to a greater extent than the level 
of Th2-type cytokines. The levels of these cytokines may be readily assessed using 
standard assays. For a review of the families of cytokines, see Mosmann and Coffman, 
Ann. Rev. Immunol. 7:145-173, 1989. 

Preferred adjuvants for use in eliciting a predominantly Thl-type 
response include, for example, a combination of monophosphoryl lipid A, preferably 3- 
de-O-acylated monophosphoryl lipid A (3D-MPL), together with an aluminum salt. 
MPL adjuvants are available from Ribi ImmunoChem Research Inc. (Hamilton, MT) 
(see US Patent Nos. 4,436,727; 4,877,61 1; 4,866,034 and 4,912,094). CpG-containing 
oligonucleotides (in which the CpG dinucleotide is unmethylated) also induce a 
predominantly Thl response. Such oligonucleotides are well known and are described, 
for example, in WO 96/02555 and WO 99/33488. Immunostimulatory DNA sequences 
are also described, for example, by Sato et al., Science 273:352, 1996. Another 
preferred adjuvant is a saponin, preferably QS21 (Aquila Biopharmaceuticals Inc., 
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Framingham, MA), which may be used alone or in combination with other adjuvants. 
For example, an enhanced system involves the combination of a monophosphoryl lipid 
A and saponin derivative, such as the combination of QS21 and 3D-MPL as described 
in WO 94/00153, or a less reactogenic composition where the QS21 is quenched with 
5 cholesterol, as described in WO 96733739. Other preferred formulations comprises an 
oil-in-water emulsion and tocopherol. A particularly potent adjuvant formulation 
15 involving QS21, 3D-MPL and tocopherol in an oil-in-water emulsion is described in 

WO 95/17210. 

Other preferred adjuvants include Montanide ISA 720 (Seppic, France), 
20 10 SAF (Chiron, California, United States), ISCOMS (CSL), MF-59 (Chiron), the SBAS 

series of adjuvants (e.g., SBAS-2 or SBAS-4. available from SmithKline Beecham. 
Rixensart, Belgium), Detox (Ribi ImtminoChem Research Inc., Hamilton, MT). RC-529 
(Ribi ImmunoChem Research Inc., Hamilton, MT) and Aminoalkyl glucosaminide 4- 

phosphates (AGPs). 

Any vaccine provided herein may be prepared using well known 
methods that result in a combination of antigen, immune response enhancer and a 
suitable carrier or excipient. The compositions described herein may be administered as 
part of a sustained release formulation (i.e., a formulation such as a capsule, sponge or 
gel (composed of polysaccharides, for example) that effects a slow release of compound 
following administration). Such formulations may generally be prepared using well 
known technology (see. e.g. Coombes et al., Vaccine 7*1429-1438, 1996) and 
administered by, foT example, oral, rectal or subcutaneous implantation, or by 
implantation at the desired target site. Sustained-release formulations may contain a 
40 polypeptide, polynucleotide or antibody dispersed in a carrier matrix and/or contained 

25 within a reservoir surrounded by a rate controlling membrane. 

Carriers for use within such formulations are biocompatible, and may 
also be biodegradable; preferably the formulation provides a relatively constant level of 
active component release. Such carriers include microparticles of poly(lacude-co- 
glycolide), as well as polyacrylate, latex, starch, cellulose and dextran. Other delayed- 
30 release carriers include supramolecular biovectors, which comprise a non-liquid 
50 hydrophilic core (e.g., a cross-linked polysaccharide or oligosaccharide) and, optionally, 
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an external layer comprising an amphophilic compound, such as a phospholipid (see 
e.g., U.S. Patent No. 5,151,254 and PCT applications WO 94/20078, WO/94/23701 and 
WO 96/06638). The amount of active compound contained within a sustained release 
formulation depends upon the site of implantation, the rate and expected duration of 
J release and the nature of die condition to be treated or prevented. 

Any of a variety of delivery vehicles may be employed within 
'5 pharmaceutical compositions and vaccines to facilitate production of an antigen-specific 

immune response that targets tumor cells. Delivery vehicles include antigen presenting 
cells (APCs), such as dendritic cells, macrophages, B cells, monocytes and other cells 
10 that may be engineered to be efficient APCs. Such cells may, but need not, be 
genetically modified to increase the capacity for presenting the antigen, to improve 
activation and/or maintenance of the T cell response, to have anti-tumor effects per se 
and/or to be immunologically compatible with the receiver {i.e., matched HLA 
haplotype). APCs may generally be isolated from any of a variety of biological fluids 
15 and organs, including tumor and peritumoral tissues, and may be autologous, 
allogeneic, syngeneic or xenogeneic cells. 
30 Certain preferred embodiments of the present invention use dendritic 

cells or progenitors thereof as antigen-presenting cells. Dendritic cells are highly potent 
APCs (Banchereau and Steinman, Nature 392:245-25 1 , 1998) and have been shown to 
20 be effective as a physiological adjuvant for eliciting prophylactic or therapeutic 

35 

antitumor immunity {see Timmerman and Levy, Ann. Rev. Med 50:507-529, 1999). In 
general, dendritic cells may be identified based on their typical shape (stellate in situ, 
with marked cytoplasmic processes (dendrites) visible in vitro), their ability to take up, 
40 process and present antigens with high efficiency, and their ability to activate naive T 

25 cell responses. Dendritic cells may, of course, be engineered to express specific cell- 
surface receptors or ligands that are not commonly found on dendritic cells in vivo or ex 
vivo, and such modified dendritic cells are contemplated by the present invention. As 
an alternative to dendritic cells, secreted vesicles antigen-loaded dendritic cells (called 
exosoraes) may be used within a vaccine {see Zitvogel et al„ Nature Med. 4:594-600, 
30 1998). 

50 Dendritic cells and progenitors may be obtained from peripheral blood, 
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bone marrow, rumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph 
nodes, spleen, skin, umbilical cord blood or any other suitable tissue or fluid. For 
example, dendritic cells may be differentiated ex vivo by adding a combination of 
cytokines such as GM-CSF, IL-4, IL-13 and/or TNFa to cultures of monocytes 
5 harvested from peripheral blood. Alternatively, CD34 positive cells harvested from 
peripheral blood, umbilical cord blood or bone marrow may be differentiated into 
15 dendritic cells by adding to the culture medium combinations of GM-CSF, IL-3, TNFa, 

CD40 ligand, LPS, flt3 ligand and/or other compound(s) that induce differentiation, 
maturation and proliferation of dendritic cells. 

Dendritic cells are conveniently categorized as "immature" and "mature" 
cells, which allows a simple way to discriminate between two well characterized 
phenotypes. However, this nomenclature should not be construed to exclude all 
possible intermediate stages of differentiation. Immature dendritic cells are 
25 characterized as APC with a high capacity for antigen uptake and processing, which 

1 5 correlates with the high expression of Fey receptor and mannose receptor. The mature 
phenotype is typically characterized by a lower expression of these markers, but a high 
expression of cell surface molecules responsible for T cell activation such as class I and 
class n MHC, adhesion molecules (e.g., CD54 and CD1 1) and costimulatory molecules 
(e.g.. CD40, CD80, CD86 and 4-1BB). 

APCs may generally be transfectcd with a polynucleotide encoding a 
lung tumor protein (or portion or other variant thereof) such that the lung tumor 
polypeptide, or an immunogenic portion thereof, is expressed on the cell surface. Such 
transfection may take place ex vivo, and a composition or vaccine comprising such 
40 transfected cells may then be used for therapeutic purposes, as described herein. 

25 Alternatively, a gene delivery vehicle that targets a dendritic or other antigen presenting 
cell may be administered to a patient, resulting in transfection that occurs in vivo. In 
vivo and ex vivo transfection of dendritic cells, for example, may generally be 
performed using any methods known in the art, such as those described in WO 
97/24447, or the gene gun approach described by Mahvi et al., Immunology and cell 
30 Biology 75:456-460, 1997. Antigen loading of dendritic cells may be achieved by 
50 incubating dendritic cells or progenitor cells with the lung tumor polypeptide, DNA 
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(naked or within a plasmid vector) or RNA; or with antigen-expressing recombinant 
bacterium or viruses (e.g., vaccinia, fowlpox, adenovirus or lentivirus vectors). Prior to 
loading, the polypeptide may be covalently conjugated to an immunological partner that 
provides T cell help (e.g., a carrier molecule). Alternatively, a dendritic cell may be 
5 pulsed with a non-conjugated immunological partner, separately or in the presence of 
the polypeptide, 

15 Vaccines and pharmaceutical compositions may be presented in unit- 

dose or multi-dose containers, such as sealed ampoules or vials. Such containers are 
preferably hermetically sealed to preserve sterility of the formulation until use. In 
10 general, formulations may be stored as suspensions, solutions or emulsions in oily or 
aqueous vehicles. Alternatively, a vaccine or pharmaceutical composition may be 
stored in a freeze-dried condition requiring only the addition of a sterile liquid carrier 
immediately prior to use. 

25 

is Cancer Therapy 

In further aspects of the present invention, the compositions described 
30 herein may be used for immunotherapy of cancer, such as lung cancer. Within such 

methods, pharmaceutical compositions and vaccines are typically administered to a 
patient. As used herein, a "patient" refers to any warm-blooded animal, preferably a 
20 human. A patient may or may not be afflicted with cancer. Accordingly, the above 
pharmaceutical compositions and vaccines may be used to prevent the development of a 
cancer or to treat a patient afflicted with a cancer. A cancer may be diagnosed using 
criteria generally accepted in the art, including the presence of a malignant tumor. 
40 Pharmaceutical compositions and vaccines may be administered either prior to or 

25 following surgical removal of primary tumors and/or treatment such as administration 
of radiotherapy or conventional chemotherapeutic drugs. 

Within certain embodiments, immunotherapy may be active 
immunotherapy, in which treatment relies on the in vivo stimulation of the endogenous 
host immune system to react against tumors with the administration of immune 
30 response-modifying agents (such as polypeptides and polynucleotides disclosed herein). 
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Within other embodiments, immunotherapy may be passive 
immunotherapy, in which treatment involves the delivery of agents with established 
tumor-immune reactivity (such as effector cells or antibodies) that can directly or 
indirectly mediate antitumor effects and does not necessarily depend on an intact host 
5 immune system. Examples of effector cells include T cells as discussed above, T 
lymphocytes (such as CD8* cytotoxic T lymphocytes and CD4* T-helper tumor- 
, 5 infiltrating lymphocytes), killer cells (such as Natural Killer cells and lymphokine- 

activatcd killer cells), B cells and antigen-presenting cells (such as dendritic cells and 
macrophages) expressing a polypeptide provided herein. T cell receptors and antibody 
receptors specific for the polypeptides recited herein may be cloned, expressed and 
transferred into other vectors or effector cells for adoptive immunotherapy. The 
polypeptides provided herein may also be used to generate antibodies or anti-idiotypic 
antibodies (as described above and in U.S. Patent No. 4,918,164) for passive 

25 immunotherapy. 

Effector cells may generally be obtained in sufficient quantities for 
adoptive immunotherapy by growth in vitro, as described herein. Culture conditions for 
expanding single antigen-specific effector cells to several billion in number with 
retention of antigen recognition in vivo are well known in the art. Such in vitro culture 
conditions typically use intermittent stimulation with antigen, often in the presence of 
cytokines (such as IL-2) and non-dividing feeder cells. As noted above, 
35 immunoreactive polypeptides as provided herein may be used to rapidly expand 

antigen-specific T cell cultures in order to generate a sufficient number of cells for 
immunotherapy. In particular, antigen-presenting cells, such as dendritic, macrophage, 
monocyte, fibroblast and/or B cells, may be pulsed with immunoreactive polypeptides 
25 ot transfected with one or more polynucleotides using standard techniques well known 
in the art. For example, antigen-presenting cells can be transfected with a 
polynucleotide having a promoter appropriate for increasing expression in a 
recombinant virus or other expression system. Cultured effector cells for use in therapy 
must be able to grow and distribute widely, and to survive long term in vivo. Studies 
30 have shown that cultured effector cells can be induced to grow in vivo and to survive 
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long term in substantial numbers by repeated stimulation with antigen supplemented 
with IL-2 (see, for example, Cheever et al., Immunological Reviews 157: 1 77, 1997). 

Alternatively, a vector expressing a polypeptide recited herein may be 
introduced into antigen presenting cells taken from a patient and clonally propagated ex 

5 vivo for transplant back into the same patient. Transfected cells may be reintroduced 
into the patient using any means known in the art, preferably in sterile form by 
intravenous, intracavitary, intraperitoneal or intratumor administration. 

Routes and frequency of administration of the therapeutic compositions 
disclosed herein, as well as dosage, will vary from individual to individual, and may be 

10 readily established using standard techniques. In general, the pharmaceutical 
compositions and vaccines may be administered by injection (e.g., intracutaneous, 
intramuscular, intravenous or subcutaneous), intranasally (e.g., by aspiration) or orally. 
Preferably, between 1 and 10 doses may be administered over a 52 week period. 
Preferably, 6 doses are administered, at intervals of 1 month, and booster vaccinations 

15 may be given periodically thereafter. Alternate protocols may be appropriate for 
individual patients. A suitable dose is an amount of a compound that, when 
administered as described above, is capable of promoting an anti-tumor immune 
response, and is at least 10-50% above the basal {i.e., untreated) level. Such response 
can be monitored by measuring the anti-tumor antibodies in a patient or by vaccine- 

20 dependent generation of cytolytic effector cells capable of killing the patient's tumor 
cells in vitro. Such vaccines should also be capable of causing an immune response that 
leads to an improved clinical outcome (e.g., more frequent remissions, complete or 
partial or longer disease-free survival) in vaccinated patients as compared to non- 
vaccinated patients. In general, for pharmaceutical compositions and vaccines 

25 comprising one or more polypeptides, the amount of each polypeptide present in a dose 
ranges from about 25 ng to 5 mg per kg of host. Suitable dose sizes will vary with the 
size of the patient, but will typically range from about 0.1 mL to about 5 mL. 

In general, an appropriate dosage and treatment regimen provides the 
active compound(s) in an amount sufficient to provide therapeutic and/or prophylactic 

30 benefit. Such a response can be monitored by establishing an improved clinical 
outcome (e.g., more frequent remissions, complete or partial, or longer disease-free 
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survival) in treated patients as compared to non-treated patients. Increases in 
preexisting immune responses to a lung tumor protein generally correlate with an 
improved clinical outcome. Such immune responses may generally be evaluated using 
standard proliferation, cytotoxicity or cytokine assays, which may be performed using 
5 samples obtained from a patient before and after treatment 



,5 Methods for Detecting Cancer 

In general, a cancer may be detected in a patient based on the presence of 
one or more lung tumor proteins and/or polynucleotides encoding such proteins in a 
2Q 10 biological sample (for example, blood, sera, sputum urine and/or tumor biopsies) 

obtained from the patient. In other words, such proteins may be used as markers to 
indicate the presence or absence of a cancer such as lung cancer. In addition, such 
proteins may be useful for the detection of other cancers. The binding agents provided 
25 herein generally permit detection of the level of antigen that binds to the agent in the 

15 biological sample. Polynucleotide primers and probes may be used to detect the level 
of mRNA encoding a tumor protein, which is also indicative of the presence ot absence 
20 of a cancer. In general, a lung tumor sequence should be present at a level that is at 

least three fold higher in tumor tissue than in normal tissue 

There are a variety of assay formats known to those of ordinary skill in 
20 the art for using a binding agent to detect polypeptide markers in a sample. See, e.g., 

35 

Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 
1 988. In general, the presence or absence of a cancer in a patient may be determined by 
(a) contacting a biological sample obtained from a patient with a binding agent; (b) 
40 detecting in the sample a level of polypeptide that binds to the binding agent; and (c) 

25 comparing the level of polypeptide with a predetermined cut-off value. 

In a preferred embodiment, the assay involves the use of binding agent 
immobilized on a solid support to bind to and remove the polypeptide from the 

45 

remainder of the sample. The bound polypeptide may then be detected using a 
detection reagent that contains a reporter group and specifically binds to the binding 
30 agent/polypeptide complex. Such detection reagents may comprise, for example, a 
50 binding agent that specifically binds to the polypeptide or an antibody or other agent 
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that specifically binds to the binding agent, such as an anti-immunoglobulin, protein G, 
protein A or a lectin. Alternatively, a competitive assay may be utilized, in which a 
polypeptide is labeled with a reporter group and allowed to bind to the immobilized 
binding agent after incubation of the binding agent with the sample. The extent to 
j which components of the sample inhibit the binding of the labeled polypeptide to the 
binding agent is indicative of the reactivity of the sample with the immobilized binding 
15 a g ent . Suitable polypeptides for use within such assays include full length lung tumor 

proteins and portions thereof to which the binding agent binds, as described above. 

The solid support may be any material known to those of ordinary skill 
in the art to which the tumor protein may be attached. For example, the solid support 
may be a test well in a microliter plate or a nitrocellulose or other suitable membrane. 
Alternatively, the support may be a bead or disc, such as glass, fiberglass, latex or a 
plastic material such as polystyrene or polyvinylchloride. The support may also be a 
25 magnetic particle or a fiber optic sensor, such as those disclosed, for example, in U.S. 

IS Patent No. 5,359,681. The binding agent may be immobilized on the solid support 
using a variety of techniques known to those of skill in the art, which are amply 
described in the patent and scientific literature. In the context of the present invention, 
the term "immobilization" refers to both noncovalent association, such as adsorption, 
and covaient attachment {which may be a direct linkage between the agent and 
20 functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microtiter plate or to a membrane is 
preferred. In such cases, adsorption may be achieved by contacting the binding agent, 
in a suitable buffer, with the solid support for a suitable amount of time. The contact 
40 time varies with temperature, but is typically between about 1 hour and about 1 day. In 

25 general, contacting a well of a plastic microtiter plate (such as polystyrene or 
polyvinylchloride) with an amount of binding agent ranging from about 10 ng to about 
10 ug, and preferably about 100 ng to about 1 ug, is sufficient to immobilize an 
adequate amount of binding agent 

Covaient attachment of binding agent to a solid support may generally be 
30 achieved by first reacting the support with a Afunctional reagent that will react with 
50 both the support and a functional group, such as a hydroxyl or amino group, on the 
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binding agent. For example, the binding agent may be covalently attached to supports 
having an appropriate polymer coating using benzoquinone or by condensation of an 
aldehyde group on the support with an amine and an active hydrogen on the binding 
partner (see, e.g., Pierce Immunotechnology Catalog and Handbook, 1991, at 
5 A12-A13). 

In certain embodiments, the assay is a two-antibody sandwich assay. 
This assay may be performed by first contacting an antibody that has been immobilized 
on a solid support, commonly the well of a microtiter plate, with the sample, such that 
polypeptides within the sample are allowed to bind to the immobilized antibody. 
10 Unbound sample is then removed from the immobilized polypeptide-antibody 
complexes and a detection reagent (preferably a second antibody capable of binding to a 
different site on the polypeptide) containing a reporter group is added. The amount of 
detection reagent that remains bound to the solid support is then determined using a 
method appropriate for the specific reporter group. 
15 More specifically, once the antibody is immobilized on the support as 

described above, the remaining protein binding sites on the support are typically 
blocked. Any suitable blocking agent known to those of ordinary skill in the art, such 
as bovine serum albumin or Tween 20™ (Sigma Chemical Co., St. Louis, MO). The 
immobilized antibody is then incubated with the sample, and polypeptide is allowed to 
20 bind to the antibody. The sample may be diluted with a suitable diluent, such as 
phosphate-buffered saline (PBS) prior to incubation. In general, an appropriate contact 
time (i.e., incubation time) is a period of time that is sufficient to detect the presence of 
polypeptide within a sample obtained from an individual with lung cancer. Preferably, 
the contact time is sufficient to achieve a level of binding that is at least about 95% of 
25 that achieved at equilibrium between bound and unbound polypeptide. Those of 
ordinary skill in the art will recognize that the time necessary to achieve equilibrium 
may be readily determined by assaying the level of binding that occurs over a period of 
time. At room temperature, an incubation time of about 30 minutes is generally 
sufficient. 

30 Unbound sample may then be removed by washing the solid support 

with an appropriate buffer, such as PBS containing 0.1% Tween 20™. The second 
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antibody, which contains a reporter group, may then be added to the solid support. 
Preferred reporter groups include those groups recited above. 

The detection reagent is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. 
5 An appropriate amount of time may generally be determined by assaying the level of 
binding that occurs over a period of time. Unbound detection reagent is then removed 
15 and bound detection reagent is detected using the reporter group. The method 

employed for detecting the reporter group depends upon the nature of the reporter 
group. For radioactive groups, scintillation counting or autoradiographic methods are 
generally appropriate. Spectroscopic methods may be used to detect dyes, luminescent 
groups and fluorescent groups. Biotin may be detected using avidin, coupled to a 
different reporter group (commonly a radioactive or fluorescent group or an enzyme). 
Enzyme reporter groups may generally be detected by the addition of substrate 
25 (generally for a specific period of time), followed by spectroscopic or other analysis of 

15 the reaction products. 

To determine the presence or absence of a cancer, such as lung cancer, 
the signal detected from the reporter group that remains bound to the solid support is 
generally compared to a signal that corresponds to a predetermined cut-off value. In 
one preferred embodiment, the cut-off value for the detection of a cancer is the average 
20 mean signal obtained when the immobilized antibody is incubated with samples from 
35 patients without the cancer. In general, a sample generating a signal that is three 

standard deviations above the predetermined cut-off value is considered positive for the 
cancer. In an alternate preferred embodiment, the cut-off value is determined using a 
40 Receiver Operator Curve, according to the method of Sackett et ah, Clinical 

25 Epidemiology: A Basic Science for Clinical Medicine, Little Brown and Co., 1985, 
p. 106-7. Briefly, in this embodiment, the cut-off value may be determined from a plot 
of pairs of true positive rates (i.e., sensitivity) and false positive rates (100%-specificity) 
45 that correspond to each possible cut-off value for the diagnostic test result. The cut-off 

value on the plot that is the closest to the upper left-hand comer (I.e.. the value that 
30 encloses the largest area) is the most accurate cut-off value, and a sample generating a 
SO signal that is higher than the cut-off value determined by this method may be considered 
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positive. Alternatively, the cut-off value may be shifted to the left along the plot, to 
minimize the false positive rate, or to the right, to minimize the false negative rate. In 
general, a sample generating a signal that is higher than the cut-off value determined by 

10 

this method is considered positive for a cancer. 
S In a related embodiment, the assay is performed in a flow-through or 

strip test format, wherein the binding agent is immobilized on a membrane, such as 

15 nitrocellulose. In the flow-through test, polypeptides within the sample bind to the 

immobilized binding agent as the sample passes through the membrane. A second, 
labeled binding agent then binds to the binding agent-polypeptide complex as a solution 

20 10 containing the second binding agent flows through the membrane. The detection of 

bound second binding agent may then be performed as described above. In the strip test 
format, one end of the membrane to which binding agent is bound is immersed in a 
solution containing the sample. The sample migrates along the membrane through a 

25 

region containing second binding agent and to the area of immobilized binding agent. 
] 5 Concentration of second binding agent at the area of immobilized antibody indicates the 

presence of a cancer. Typically, the concentration of second binding agent at that site 
30 generates a pattern, such as a line, that can be read visually. The absence of such a 

pattern indicates a negative result In general, the amount of binding agent immobilized 

on the membrane is selected to generate a visually discernible pattern when the 
20 biological sampLe contains a level of polypeptide that would be sufficient to generate a 

35 

positive signal in the two-antibody sandwich assay, in the format discussed above. 
Preferred binding agents for use in such assays are antibodies and antigen-binding 
fragments thereof. Preferably, the amount of antibody immobilized on the membrane 
40 ranges from about 25 ng to about lp.g, and more preferably from about 50 ng to about 

25 500 ng. Such tests can typically be performed with a very small amount of biological 
sample. 

Of course, numerous other assay protocols exist that are suitable for use 

45 

with the tumor proteins or binding agents of the present invention. The above 
descriptions are intended to be exemplary only. For example, it will be apparent to 
30 those of ordinary skill in the an that the above protocols may be readily modified to use 
50 lung tumor polypeptides to detect antibodies that bind to such polypeptides in a 
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biological sample. The detection of such lung tumor protein specific antibodies may 
correlate with the presence of a cancer. 

A cancer may also, or alternatively, be detected based on the presence of 
T cells that specifically Teact with a lung tumor protein in a biological sample. Within 
5 certain methods, a biological sample comprising CD4* and/or CD8* T cells isolated 
from a patient is incubated with a lung tumor polypeptide, a polynucleotide encoding 
15 suc h a polypeptide and/or an APC that expresses at least an immunogenic portion of 

such a polypeptide, and the presence or absence of specific activation of the T cells is 
detected. Suitable biological samples include, but are not limited to, isolated T cells. 
For example, T cells may be isolated fiom a patient by routine techniques (such as by 
Ficoll/Hypaque density gradient centrifugation of peripheral blood lymphocytes). T 
cells may be incubated in vitro for 2-9 days (typically 4 days) at 37°C with polypeptide 
{e.g., 5 - 25 ug/ml). It may be desirable to incubate another aliquot of a T cell sample in 
25 the absence of lung tumor polypeptide to serve as a control. For CD4* T cells, 

15 activation is preferably detected by evaluating proliferation of the T cells. For CD8* T 
cells, activation is preferably detected by evaluating cytolytic activity. A level of 
proliferation that is at least two fold greater and/or a level of cytolytic activity that is at 
least 20% greater than in disease-free patients indicates the presence of a cancer in the 
patient. 

As noted above, a cancer may also, or alternatively, be detected based on 
the level of mRNA encoding a lung tumor protein in a biological sample. For example, 
at least two oligonucleotide primers may be employed in a polymerase chain reaction 
(PCR) based assay to amplify a portion of a lung tumor cDNA derived from a 
40 biological sample, wherein at least one of the oligonucleotide primers is specific for 

25 (i.e., hybridizes to) a polynucleotide encoding the lung tumor protein. The amplified 
cDNA is then separated and detected using techniques well known in the art, such as gel 
electrophoresis. Similarly, oligonucleotide probes that specifically hybridize to a 
polynucleotide encoding a lung tumor protein may be used in a hybridization assay to 
detect the presence of polynucleotide encoding the tumor protein in a biological sample. 
30 To permit hybridization under assay conditions, oligonucleotide primers 

50 and probes should comprise an oligonucleotide sequence that has at least about 60%, 
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preferably at least about 75% and more preferably at least about 90%, identity to a 
portion of a polynucleotide encoding a lung tumor protein that is at least 10 nucleotides, 
and preferably at least 20 nucleotides, in length. Preferably, oligonucleotide primers 

10 

and/or probes will hybridize to a polynucleotide encoding a polypeptide disclosed 
- S herein under moderately stringent conditions, as defined above. Oligonucleotide 
primers and/or probes which may be usefully employed in the diagnostic methods 

J5 described herein preferably are at least 10-40 nucleotides in length. In a preferred 

embodiment, the oligonucleotide primers comprise at least 10 contiguous nucleotides, 
more preferably at least 15 contiguous nucleotides, of a DNA molecule having a 

2Q 10 sequence recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153. 154, 157, 158, 160, 

162-164, 167. 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 349. Techniques for 
both PCR based assays and hybridization assays are well known in the art (see, for 
example, Mullis et al., Cold Spring Harbor Symp. Quant. Biol., 51:263, 1987; Erlich 

25 ed., PCR Technology, Stockton Press, NY, 1989). 

15 One preferred assay employs RT-PCR, in which PCR is applied in 

conjunction with reverse transcription. Typically, RNA is extracted from a biological 
sample, such as biopsy tissue, and is reverse transcribed to produce cDNA molecules. 
PCR amplification using at least one specific primer generates a cDNA molecule, which 
may be separated and visualized using, for example, gel electrophoresis. Amplification 
20 may be performed on biological samples taken from a test patient and from an 

35 

individual who is not afflicted with a cancer. The amplification reaction may be 
performed on several dilutions of cDNA spanning two orders of magnitude. A two-fold 
or greater increase in expression in several dilutions of the test patient sample as 
40 compared to the same dilutions of the non-cancerous sample is typically considered 

25 positive. 

In another embodiment, the disclosed compositions may be used as 
markers for the progression of cancer. In this embodiment, assays as described above 
for the diagnosis of a cancer may be performed over time, and the change in the level of 
reactive polypeptides) or polynucleotide evaluated. For example, the assays may be 
30 performed every 24-72 hours for a period of 6 months to 1 year, and thereafter 
50 performed as needed. In general, a cancer is progressing in those patients in whom the 
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level of polypeptide or polynucleotide detected increases over time. In contrast, the 
cancer is not progressing when the level of reactive polypeptide or polynucleotide either 
remains constant or decreases with time. 

Certain in vivo diagnostic assays may be performed directly on a tumor. 
5 One such assay involves contacting tumor cells with a binding agent. The bound 
binding agent may then be detected directly or indirectly via a reporter group. Such 
15 binding agents may also be used in histological applications. Alternatively, 

polynucleotide probes may be used within such applications. 

As noted above, to improve sensitivity, multiple lung tumor protein 
20 10 markers may be assayed within a given sample. It will be apparent that binding agents 

specific for different proteins provided herein may be combined within a single assay. 
Further, multiple primers or probes may be used concurrently. The selection of tumor 
protein markers may be based on routine experiments to determine combinations that 

25 

results in optimal sensitivity. In addition, or alternatively, assays for tumor proteins 
1 5 provided herein may be combined with assays for other known tumor antigens. 

30 Diagnostic Kits 

The present invention further provides kits for use within any of the 
above diagnostic methods. Such kits typically comprise two or more components 
20 necessary for performing a diagnostic assay. Components may be compounds, 
reagents, containers and/or equipment. For example, one container within a kit may 
contain a monoclonal antibody or fragment thereof that specifically binds to a lung 
rumor protein. Such antibodies or fragments may be provided attached to a support 
40 material, as described above. One or more additional containers may enclose elements, 

25 such as reagents or buffers, to be used in the assay. Such kits may also, or alternatively, 
contain a detection reagent as described above that contains a reporter group suitable for 
direct or indirect detection of antibody binding. 

45 

Alternatively, a kit may be designed to detect the level of mRNA 
encoding a lung tumor protein in a biological sample. Such kits generally comprise at 
30 least one oligonucleotide probe or primer, as described above, that hybridizes to a 
50 polynucleotide encoding a lung tumor protein. Such an oligonucleotide may be used. 
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for example, within a PCR or hybridization assay. Additional components that may be 
present within such kits include a second oligonucleotide and/or a diagnostic reagent or 
container to facilitate the detection of a polynucleotide encoding a lung tumor protein. 

The following Examples are offered by way of illustration and not by 
way of limitation. 
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EXAMPLE 1 

ISOLATION AND CHARACTERIZATION OF cDNA SEQUENCES 
ENCODING LUNG TUMOR POLYPEPTIDES 
5 

This example illustrates the isolation of cDNA molecules encoding lung 
'5 tumor-specific polypeptides from lung tumor cDNA libraries. 

A. ISOLATION OF cDNA SEQUENCES FROM A LUNG SQUAMOUS CELL 
10 CARCINOMA LIBRARY 

A human lung squamous cell carcinoma cDNA expression library was 
constructed from poly A* RNA from a pool of two patient tissues using a Superscript 
Plasmid System for cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, 
Gaithersburg, MD) following the manufacturer's protocol. Specifically, lung carcinoma 
1 5 tissues were homogenized with polytron (Kinematics, Switzerland) and total RNA was 
extracted using Trizol reagent (BRL Life Technologies) as directed by the 
3 0 manufacturer. The poly A* RNA was then purified using an oligo dT cellulose column 

as described in Sambrook etal., Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratories, Cold Spring Harbor, NY, 1989. First-strand cDNA was 
20 synthesized using the NotI/01igo-dT18 primer. Double-stranded cDNA was 
synthesized, ligated with BstXl/EcoRI adaptors (Invitrogen, San Diego. CA) and 
digested with Notl. Following size fractionation with cDNA size fractionation columns 
(BRL Life Technologies), the cDNA was ligated into the BstXI/NotI site of pcDNA3.1 
40 (Invitrogen) and transformed into ElectroMax E. coli DH10B cells (BRL Life 

25 Technologies) by electroporation. 

Using the same procedure, a normal human lung cDNA expression 
library was prepared from a pool of four tissue specimens. The cDNA libraries were 
characterized by determining the number of independent colonies, the percentage of 
clones that carried insert, the average insert size and by sequence analysis. The lung 
30 squamous cell carcinoma library contained 2.7 x 10 6 independent colonies, with 100% 
50 of clones having an insert and the average insert size being 2100 base pairs. The normal 
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lung cDNA library contained 1.4 x 10* independent colonics, with 90% of clones 
having inserts and the average insert size being 1800 base pairs. For both libraries, 
sequence analysis showed that the majority of clones had a full length cDNA sequence 
and were synthesized from mRNA 

5 cDNA Library subtraction was performed using the above lung squamous 

cell carcinoma and normal lung cDNA libraries, as described by Hara et al. (Blood, 
84:\ 89-199, 1994) with some modifications. Specifically, a lung squamous cell 
carcinoma-specific subtracted cDNA library was generated as follows. Normal tissue 
cDNA library (80 ug) was digested with BamHI and Xhol, followed by a filling-in 

10 reaction with DNA polymerase Klenow fragment. After phenol-chloroform extraction 
and etbanol precipitation, the DNA was dissolved in 133 ul of H 2 0, heat-denatured and 
mixed with 133 ul (133 ug) of Photoprobe biotin (Vector Laboratories, Burlingame, 
CA). As recommended by the manufacturer, the resulting mixture was irradiated with a 
270 W sunlamp on ice for 20 minutes. Additional Photoprobe biotin (67 ul) was added 

15 and the biotinylation reaction was repeated. After extraction with butanol five times, 
the DNA was ethanol-precipitated and dissolved in 23 ul H 2 0 to form the driver DNA. 

To form the tracer DNA, 10 ug lung squamous cell carcinoma cDNA 
library was digested with Not! and Spel, phenol chloroform extracted and passed 
through Chroma spin-400 columns (Clontech, Palo Alto, CA). Typically, 5 ug of 

20 cDNA was recovered after the sizing column. Following ethanol precipitation, the 
tracer DNA was dissolved in 5 ul HjO. Tracer DNA was mixed with 15 ul driver DNA 
and 20 ul of 2 x hybridization buffer (1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 
7.5/0.2% sodium dodecyl sulfate), overlaid with mineral oil, and heat-denatured 
completely. The sample was immediately transferred into a 68 °C water bath and 

25 incubated for 20 hours (long hybridization [LH]). The reaction mixture was then 
subjected to a strep tavidin treatment followed by phenol/chloroform extraction. This 
process was repeated three more times. Subtracted DNA was precipitated, dissolved in 
12 ul H 2 0, mixed with 8 ul driver DNA and 20 y\ of 2 x hybridization buffer, and 
subjected to a hybridization at 68 °C for 2 hours (short hybridization [SH]). After 

30 removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into 
Notl/Spel site of chloramphenicol resistant pBCSK* (Stratagene, La Jolla, CA) and 
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transformed into ElectroMax £. colt DH10B cells by electroporation to generate a lung 
squamous cell carcinoma specific subtracted cDNA library (herein after referred to as 
"lung subtraction I"). 

A second lung squamous cell carcinoma specific subtracted cDNA 
5 library (referred to as "lung subtraction II") was generated in a similar way to the lung 
subtraction library I, except that eight frequently recovered genes from lung subtraction 
15 I were included in the driver DNA, and 24,000 independent clones were recovered. 

To analyze the subtracted cDNA libraries, plasmid DNA was prepared 
from 320 independent clones, randomly picked from the subtracted lung squamous cell 
carcinoma specific libraries. Representative cDNA clones were further characterized by 
DNA sequencing with a Perkin Elmer/Applied Biosystems Division Automated 
Sequencer Model 373A and/or Model 377 (Foster City, CA). The cDNA sequences for 
sixty isolated clones are provided in SEQ ID NO: 1-60. These sequences were 
25 compared to known sequences in the gene bank using the EMBL and GenBank 

15 databases (release 96). No significant homologies were found to the sequences 
provided in SEQ ID NO: 2, 3, 19,38 and 46. The sequences of SEQ ID NO: 1,6-8, 10- 
13, 15, 17, 18, 20-27, 29, 30, 32, 34-37, 39-45, 47-49, 51, 52, 54, 55 and 57-59 were 
found to show some homology to previously identified expressed sequence tags (ESTs). 
The sequences of SEQ ID NO: 9, 28, 3 1 and 33 were found to show some homology to 
20 previously identified non-human gene sequences and the sequences of SEQ ID NO: 4, 
5, 14, 50, 53, 56 and 60 were found to show some homology to gene sequences 
previously identified in humans. 

The subtraction procedure described above was repeated using the above 
lung squamous cell carcinoma cDNA library as the tracer DNA, and the above normal 
25 lung tissue cDNA library and a cDNA library from normal liver and heart (constructed 
from a pool of one sample of each tissue as described above), plus twenty other cDNA 
clones that were frequently recovered in lung subtractions I and II, as the driver DNA 
(lung subtraction III). The normal liver and heart cDNA library contained 1.76 x 10* 
independent colonies, with 100% of clones having inserts and the average insert size 
30 being 1600 base pairs. Ten additional clones were isolated (SEQ ID NO: 61-70). 
50 Comparison of these cDNA sequences with those in the gene bank as described above, 
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revealed no significant homologies to the sequences provided in SEQ ID NO: 62 and 
67. The sequences of SEQ ID NO: 61, 63-66, 68 and 69 were found to show some 
homology to previously isolated ESTs and the sequence provided in SEQ ID NO: 70 
was found to show some homology to a previously identified rat gene. 

In further studies, the subtraction procedure described above was 
repeated using the above lung squamous cell carcinoma cDNA library as the tracer 
DNA, and a cDNA library from a pool of normal lung, kidney, colon, pancreas, brain, 
resting PBMC, heart, skin and esophagus as the driver DNA, with esophagus cDNAs 
making up one third of the driver material. Since esophagus is enriched in normal 
epithelial cells, including differentiated squamous cells, this procedure is likely to 
enrich genes that are tumor specific rather than tissues specific. The cDNA sequences 
of 48 clones determined in this subtraction are provided in SEQ ID NO: 177-224. The 
sequences of SEQ ID NO: 177, 178, 180, 181, 183, 187, 192, 195-197, 208, 211, 212, 
215, 216, 218 and 219 showed some homology to previously identified genes. The 
sequences of SEQ ID NO: 179, 182, 184-186, 188-191, 193, 194, 198-207, 209 210, 
213, 214, 217, 220 and 224 showed some homology to previously determined ESTs. 
The sequence of SEQ ID NO: 221-223 showed no homology to any previously 
determined sequence. 

B. ISOLATION OF cDNA SEQUENCES FROM A LUNG 
ADENOCARCINOMA LIBRARY 

A human lung adenocarcinoma cDNA expression library was 
constructed as described above. The library contained 3.2 x 10 4 independent colonies, 
with 100% of clones having an insert and the average insert size being 1500 base pairs. 
Library subtraction was performed as described above using the normal lung and 
normal liver and heart cDNA expression libraries described above as the driver DNA. 
Twenty-six hundred independent clones were recovered. 

Initial cDNA sequence analysis from 100 independent clones revealed 
many ribosomal protein genes. The cDNA sequences for fifteen clones isolated in this 
subtraction are provided in SEQ ID NO: 71-86. Comparison of these sequences with 
those in the gene bank as described above revealed no significant homologies to the 
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sequence provided in SEQ ID NO: 84. The sequences of SEQ ID NO: 71, 73. 74, 77, 
78 and 80-82 were found to show some homology to previously isolated ESTs, and the 
sequences of SEQ ID NO: 72, 75, 76, 79, 83 and 85 were found to show some 
homology to previously identified human genes. 
5 In further studies, a cDNA library (referred to as mets3616A) was 

constructed from a metastatic lung adenocarcinoma. The determined cDNA sequences 
15 of 25 clones sequenced at random from this library are provided in SEQ ID NO: 255- 

279. The mets3616A cDNA library was subtracted against a cDNA library prepared 
from a pool of normal lung, liver, pancreas, skin, kidney, brain and resting PBMC. To 
10 increase the specificity of the subtraction, the driver was spiked with genes that were 
determined to be most abundant in the mets36l6A cDNA library, such as EF1 -alpha, 
integrin-beta and anticoagulant protein PP4, as well as with cDNAs that were 
previously found to be differentially expressed in subtracted lung adenocarcinoma 
25 cDNA libraries. The determined cDNA sequences of 51 clones isolated from the 

15 subtracted library (referred to as mets3616A-Sl ) are provided in SEQ ID NO: 280-330. 

Comparison of the sequences of SEQ ID NO: 255-330 with those in the 
3(J public databases revealed no significant homologies to the sequences of SEQ ID NO: 

255-258, 260, 262-264, 270, 272, 275, 276, 279, 281, 287, 291, 296, 300 and 310. The 
sequences of SEQ ID NO: 259, 261, 265-269, 271, 273, 274, 277, 278, 282-285, 288- 
20 290, 292, 294, 297-299, 301, 303-309, 313, 314, 316, 320-324 and 326-330 showed 
35 some homology to previously identified gene sequences, while the sequences of SEQ 

ID NO: 280, 286, 293, 302, 310, 312, 315, 317-319 and 325 showed some homology to 
previously isolated expressed sequence tags (ESTs). 
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25 EXAMPLE 2 

DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR 
POLYPEPTIDES 



Using gene specific primers, mRNA expression levels for seven 
30 representative lung tumor polypeptides described in Example 1 were examined in a 
50 variety of normal and tumor tissues using RT-PCR. 
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Briefly, total RNA was extracted from a variety of normal and tumor 
tissues using Trizol reagent as described above. First strand synthesis was carried out 
using 2 ug of total RNA with Superscript II reverse transcriptase (BRL Life 
Technologies) at 42 °C for one hour. The cDNA was then amplified by PCR with gene- 
specific primers. To ensure the semi-quantitative nature of the RT-PCR, fi-actin was 
used as an internal control for each of the tissues examined. 1 ul of 1 :30 dilution of 
cDNA was employed to enable the linear range amplification of the P-actin template 
and was sensitive enough to reflect the differences in the initial copy numbers. Using 
these conditions, the (J-actin levels were determined for each reverse transcription 
reaction from each tissue. DNA contamination was minimized by DNase treatment and 
by assuring a negative PCR result when using first strand cDNA that was prepared 
without adding reverse transcriptase. 

mRNA Expression levels were examined in five different types of tumor 
tissue (lung squamous cell carcinoma from 3 patients, lung adenocarcinoma, colon 
5 tumor from 2 patients, breast tumor and prostate tumor), and thirteen different normal 
tissues (lung from 4 donors, prostate, brain, kidney, liver, ovary, skeletal muscle, skin, 
small intestine, stomach, myocardium, retina and testes). Using a 10-fold amount of 
cDNA, the antigen LST-S1-90 (SEQ ID NO: 3) was found to be expressed at high 
levels in lung squamous cell carcinoma and in breast tumor, and at low to undetectable 
!0 levels in the other tissues examined. 

The antigen LST-S2-68 (SEQ ID NO: 15) appears to be specific to lung 
and breast tumor, however, expression was also detected in normal kidney. Antigens 
LST-S1-169 (SEQ ID NO: 6) and LST-S1-133 (SEQ ID NO: 5) appear to be very 
abundant in lung tissues (both normal and tumor), with the expression of these two 
25 genes being decreased in most of the normal tissues tested. Both LST-S 1 - 1 69 and LST- 
Sl-133 were also expressed in breast and colon tumors. Antigens LST-S 1-6 (SEQ ID 
NO: 7) and LST-S2-I2-SF (SEQ ID NO: 47) did not show tumor or tissue specific 
expression, with the expression of LST-S1-28 being rare and only detectable in a few 
tissues. The antigen LST-S3-7 (SEQ ID NO: 63) showed lung and breast tumor 
30 specific expression, with its message only being detected in normal testes when the 
PCR was performed for 30 cycles. Lower level expression was detected in some 
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normal tissues when the cycle number was increased to 35. Antigen LST-S3-13 (SEQ 
ID NO: 66) was found to be expressed in 3 out of 4 lung tumors, one breast tumor and 
both colon tumor samples. Its expression in normal tissues was lower compared to 
tumors, and was only detected in 1 out of 4 normal lung tissues and in normal tissues 
from kidney, ovary and retina. Expression of antigens LST-S3-4 (SEQ ID NO: 62) and 
LST-S3-14 (SEQ ID NO: 67) was rare and did not show any tissue or tumor specificity. 
Consistent with Northern blot analyses, the RT-PCT results on antigen LAT-S1-A-10A 
(SEQ ID NO: 78) suggested that its expression is high in lung, colon, stomach and 
small intestine tissues, including lung and colon tumors, whereas its expression was low 
or undetectable in other tissues. 

A total of 2002 cDNA fragments isolated in lung subtractions I, II and 
III, described above, were colony PCR amplified and their mRNA expression levels in 
lung tumor, normal lung, and various other normal and tumor tissues were determined 
using microarray technology (Synteni, Palo Alto, CA). Briefly, the PCR amplification 
products were dotted onto slides in an array format, with each product occupying a 
unique location in the array. mRNA was extracted from the tissue sample to be tested, 
reverse transcribed, and fluorescent-labeled cDNA probes were generated. The 
microarrays were probed with the labeled cDNA probes, the slides scanned and 
fluorescence intensity was measured. This intensity correlates with the hybridization 
intensity. Seventeen non-redundant cDNA clones showed over-expression in lung 
squamous tumors, with expression in norma) tissues tested (lung, skin, lymph node, 
colon, liver, pancreas, breast, heart, bone marrow, large intestine, kidney, stomach, 
brain, small intestine, bladder and salivary gland) being either undetectable, or 10-fold 
less compared to lung squamous tumors. The determined partial cDNA sequences for 
the clone L513S are provided in SEQ ID NO: 87 and 88; those for L514S are provided 
in SEQ ID NO: 89 and 90; those for L516S in SEQ ID NO: 9! and 92; that for L517S 
in SEQ ID NO: 93; that for L519S in SEQ ID NO: 94; those for L520S in SEQ ID NO: 
95 and 96; those for L52IS in SEQ ID NO: 97 and 98; that for L522S in SEQ ID NO: 
99; that for L523S in SEQ ID NO: 100; that for L524S in SEQ ID NO: 101; that for 
L525S in SEQ ID NO: 102; that for L526S in SEQ ID NO: 103; that for L527S in SEQ 
ID NO: 104; that for L528S in SEQ ID NO: 105; that for L529S in SEQ ID NO: 106; 
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and those for L530S in SEQ ID NO: 107 and 108. Additionally, the full-length cDNA 

sequence for L530S is provided in SEQ ID NO: 151, with the corresponding predicted 

amino acid sequence being provided in SEQ ID NO: 1 52. L530S shows homology to a 

10 

splice variant of a p53 tumor suppressor homologue, p63. The cDNA sequences of 7 
5 known isofonns of p63 are provided in SEQ ID NO: 331-337, with the corresponding 
predicted amino acid sequences being provided in SEQ ID NO: 338-344, respectively. 
'5 Due to polymorphisms, the clone L53 IS appears to have two forms. A 

first determined full-length cDNA sequence for L531S is provided in SEQ ID NO: 109, 
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 
2o io 1 10. A second determined full-length cDNA sequence for L531S is provided in SEQ 

ID NO: 111, with the corresponding predicted amino acid sequence being provided in 
SEQ ID NO: 112. The sequence of SEQ ID NO: 1 1 1 is identical to that of SEQ ID NO: 
109, except that it contains a 27 bp insertion. Similarly, L514S also has two 
25 alternatively spliced forms; the first variant cDNA is listed as SEQ ID NO: 153, with 

15 the corresponding amino acid sequence being provided in SEQ ID NO: 155. The 
second variant form of L514S full-length cDNA is provided in SEQ ID NO: 154, with 
3( j its corresponding amino acid sequence being provided in SEQ ID NO: 156. 

Full length cloning for L524S (SEQ ID NO: 101) yielded two variants 
(SEQ ID NO: 163 and 164) with the corresponding predicted amino acid sequences of 
20 SEQ ID NO: 165 and 166, respectively. Both variants have been shown to encode 

35 

parathyroid hormone-related peptide. 

Attempts to isolate the full-length cDNA for L519S, resulted in the 
isolation of the extended cDNA sequence provided in SEQ ID NO: 1 73, which contains 
40 a potential open reading frame. The predicted amino acid sequence encoded by the 

25 sequence of SEQ ID NO: 173 is provided in SEQ ID NO: 1 74. Additionally, the full- 
length cDNA sequence for the clone of SEQ ID NO: 100 (known as L523S), a known 
gene, is provided in SEQ ID NO: 175, with the corresponding predicted amino acid 

45 

sequence provided in SEQ ID NO: 176. In further studies, a full-length cDNA 
sequence for L523S was isolated from a L523S-positive tumor cDNA library by PCR 
30 amplification using gene specific primers designed from the sequence of SEQ ID NO: 
50 175. The determined cDNA sequence is provided in SEQ ID NO: *♦. The amino acid 
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sequence encoded by this sequence is provided in SEQ ID NO: **. This protein 
sequence differs from the previously published protein sequence at two amino acid 
positions, namely at positions 158 and 410. 

Comparison of the sequences of L514S and LS31S (SEQ ID NO: 87 and 
5 88, 89 and 90, and 109, respectively) with those in the gene bank, as described above, 
revealed no significant homologies to known sequences. The sequences of L513S, 
L516S, L517S, L519S, L520S and L530S (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 
95 and 96, 107 and 108, respectively) were found to show some homology to 
previously identified ESTs. The sequences of L521S, L522S, L523S, L524S, L525S, 
10 L526S, L527S, L528S and L529S (SEQ ID NO: 97 and 98, 99, 99, 101. 102, 103, 104, 
105, and 106, respectively) were found to represent known genes. The determined full- 
length cDNA sequences for L520S is provided in SEQ ID NO: 113, with the 
corresponding predicted amino acid sequence being provided in SEQ ID NO: 114. 
Subsequent micro-array analysis has shown L520S to be overexpressed in breast tumors 
1 5 in addition to lung squamous tumors. 

Further analysis has demonstrated that L529S (SEQ ID NO: 106 and 
115). L525S (SEQ ID NO: 102 and 120) and L527S (SEQ ID NO: 104) are cytoskeletal 
components and potentially squamous cell specific proteins. L529S is connexin 26, a 
gap junction protein. It is highly expressed in lung squamous tumor 968 8T, and 
20 moderately over-expressed in two others. However, tower level expression of connexin 
26 is also detectable in normal skin, colon, liver and stomach, The over-expression of 
connexin 26 in some breast tumors has been reported and a mutated form of L529S may 
result in over-expression in lung tumors. L525S is plakophilin 1, a desmosomal protein 
found in plaque-bearing adhering junctions of the skin. Expression levels for L525S 
25 mRNA is highly elevated in three out of four lung squamous tumors tested, and in 
normal skin. L527S has been identified as keratin 6 isoform, type II 58 Kd keratin, and 
cytokeratin 13 and shows over-expression in squamous tumors and low expression in 
normal skin, breast and colon tissues. Notably, keratin and keratin-related genes have 
been extensively documented as potential markers for lung cancer including C YFRA2. 1 
30 (Pastor, A., et al, Eur. Respir. J., 10:603-609. 1997). L513S (SEQ ID NO: 87 and 88) 



WO0Q/6UI2 



PCTrtJSOO/08896 



64 

shows moderate over-expression in several tumor tissues tested, and encodes a protein 
that was first isolated as a pemphigus vulgaris antigen. 

L520S (SEQ ID NO: 95 and 96) and L521S (SEQ ID NO: 97 and 98) are 
highly expressed in lung squamous rumors, and L520S is up-regulated in normal 
salivary gland and L521S is over-expressed in normal skin. Both belong to a family of 
small proline rich proteins and represent markers for fully differentiated squamous cells. 
LS21S has been described as a specific marker for lung squamous tumor (Hu, R., et al, 
Lung Cancer, 20:25-30, 1998). L515S (SEQ ID NO: 162) encodes IGF-02 and L516S 
is an aldose reductase homologue and both are moderately expressed in lung squamous 
tumors and in normal colon. Notably, L516S (SEQ ID NO: 91 and 92) is up-regulated 
in metastatic tumors but not primary lung adenocarcinoma, an indication of its potential 
role in metatasis and a potential prognostic marker. L522S (SEQ ID NO: 99) is 
moderately over-expressed in lung squamous tumors with minimum expression in 
normal tissues. L522S has been shown to belong to a class IV alcohol dehydrogenase, 
ADH7, and its expression profile suggests it is a squamous cell specific antigen. L523S 
(SEQ ID NO: 100) is moderately over-expressed in lung squamous tumor, human 
pancreatic cancer cell lines and pancreatic cancer tissues, suggesting this gene may be a 
shared antigen between pancreatic and lung squamous cell cancer. 

L524S (SEQ ID NO: 101) is over-expressed in the majority of squamous 
tumors tested and is homologous with parathyroid hormone-related peptide (PTHrP), 
which is best known to cause humoral hypercalcaemia associated with malignant 
tumors such as leukemia, prostate and breast cancer. It is also believed that PTHrP is 
most commonly associated with squamous carcinoma of lung and rarely with lung 
adenocarcinoma (Davidson, L.A., et al, J. Pathol., 178: 398-401, 1996). L528S (SEQ 
ID NO: 105) is highly over-expressed in two lung squamous tumors with moderate 
expression in two other squamous tumors, one lung adenocarcinoma and some normal 
tissues, including skin, lymph nodes, heart, stomach and lung. It encodes the NMB 
gene that is similar to the precursor of melanocyte specific gene Pmell7, wfhich is 
reported to be preferentially expressed in low-metastatic potential melanoma cell lines. 
This suggests that L528S may be a shared antigen in both melanoma and lung 
squamous cell carcinoma. L526S (SEQ ID NO: 103) is overexpressed in all lung 
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squamous cell tumor tissues tested and has been shown to share homology with a gene 
(ATM) in which a mutation causes ataxia telangiectasia, a genetic disorder in humans 
causing a predisposition to cancer, among other symptoms. ATM encodes a protein 
that activates p53 mediated cell-cycle checkpoint through direct binding and 

5 phosphorylation of the p53 molecule. Approximately 40% of lung cancer is associated 
with p53 mutations, and it is speculated that over-expression of ATM is a result of 
compensation for loss of p53 function, but it is unknown whether over-expression is the 
cause of result of lung squamous cell carcinoma. Additionally, expression of L526S 
(ATM) is also detected in a metastatic but not lung adenocarcinoma, suggesting a role 

10 in metastasis. 

Expression of L523S (SEQ ID NO: 175), was also examined by real 
time RT-PCR as described above. In a first study using a panel of lung squamous 
tumors, L523S was found to be expressed in 4/7 lung squamous tumors, 2/3 head and 
neck squamous tumors and 2/2 lung adenocarcinomas, with low level expression being 

15 observed in skeletal muscle, soft palate and tonsil. In a second study using a lung 
adenocarcinoma panel, expression of L523S was observed in 4/9 primary 
adenocarcinomas, 2/2 lung pleural effusions, l/l metastatic lung adenocarcinomas and 
2/2 lung squamous tumors, with little expression being observed in normal tissues. 

Expression of L523S in lung tumors and various normal tissues was also 

20 examined by Northern blot analysis, using standard techniques. In a first study, L523S 
was found to be expressed in a number of lung adenocarcinomas and squamous cell 
carcinomas, as well as normal tonsil. No expression was observed in normal lung. In a 
second study using a normal tissue blot (HB-12) from Clontech, no expression was 
observed in brain, skeletal muscle, colon, thymus, spleen, kidney, liver, small intestine, 

25 lung or PBMC, although there was strong expression in placenta. 



EXAMPLE 3 

ISOLATION AND CHARACTERIZATION OF LUNG TUMOR POLYPEPTIDES 
BY PCR-BASED SUBTRACTION 
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Eight hundred and fifty seven clones from a cDNA subtraction library, 
containing cDNA from a pool of two human lung squamous tumors subtracted against 
eight normal human tissue cDNAs including lung, PBMC, brain, heart, kidney, liver, 
pancreas, and skin, (Clontech, Palo Alto, CA) were derived and submitted to a first 
5 round of PCR amplification. This library was subjected to a second round of PCR 
amplification, following the manufacturer's protocol. The resulting cDNA fragments 
were subcloned into the vector P7- Adv vector (Clontech, Palo Alto, CA) and 
transformed into DH5a E. coli (Gibco, BRL). DNA was isolated from independent 
clones and sequenced using a Perkin Elmer/Applied Biosystems Division Automated 

10 Sequencer Model 373A. 

One hundred and sixty two positive clones were sequenced. Comparison 
of the DNA sequences of these clones with those in the the EMBL and GenBank 
databases, as described above, revealed no significant homologies to 13 of these clones, 
hereinafter referred to as Contigs 13, 16, 17, 19, 22, 24, 29, 47, 49, 56-59. The 
15 determined cDNA sequences for these clones are provided in SEQ ID NO: 125, 127- 
129, 131-133, 142, 144, 148-150, and 157, respectively. Contigs 1, 3-5, 7-10, 12, 11, 
15, 20, 31, 33, 38, 39, 41, 43. 44, 45, 48, 50, 53, 54 (SEQ ID NO: 115-124, 126, 130, 
134-141, 143, 145-147, respectively) were found to show some degree of homology to 
previously identified DNA sequences. Comig 57 (SEQ ID NO: 149) was found to 
20 represent the clone L519S (SEQ ID NO: 94) disclosed in US. Patent Application No. 
09/123,912, filed July 27, 1998. To the best of the inventors' knowledge, none of these 
sequences have been previously shown to be differentially over-expressed in lung 
tumors. 

mRNA expression levels for representative clones in lung tumor tissues, 
25 normal lung tissues (n=4), resting PBMC, salivary gland, heart, stomach, lymph nodes, 
skeletal muscle, soft palate, small intestine, large intestine, bronchial, bladder, tonsil, 
kidney, esophagus, bone marrow, colon, adrenal gland, pancreas, and skin, (all derived 
from human) were determined by RT-PCR as described above. Expression levels using 
microarray technology, as described above, were examined in one sample of each tissue 
30 type unless otherwise indicated. 
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Coniig 3 (SEQ ID NO: 1 16) was found to be highly expressed in all head 
and neck squamous cell tumors tested (17/17), and expressed in the majority (8/12) of 
lung squamous tumors, {high expression in 7/12, moderate in 2/12, and low in 2/12), 
while showing negative expression for 2/4 normal lung tissues and low expression in 
5 the remaining two samples. Contig 3 showed moderate expression in skin and soft 
palate, and lowered expression levels in resting PBMC, large intestine, salivary gland, 
15 tonsil, pancreas, esophagus, and colon. Contig 11 (SEQ ID NO: 124) was found to be 

expressed in all head and neck squamous cell tumors tested (17/17): highly expressed in 
14/17, and moderately expressed in 3/17. Additionally, expression in lung squamous 
10 tumors showed high expression in 3/12 and moderate in 4/12. Contig 11 was negative 
for 3/4 normal lung samples, with the remaining sample having only low expression. 
Contig 1 1 showed low to moderate reactivity to salivary gland, soft palate, bladder, 
tonsil, skin, esophagus, and large intestine, Contig 13 (SEQ ID NO: 125) was found to 
25 be expressed in all head and neck squamous cell tumors tested (17/17): highly 

15 expressed in 12/17, and moderately expressed in 5/17. Contig 13 was expressed in 7/12 
lung squamous tumors, with high expression in 4/12 and moderate expression in three 
samples. Analysis of normal lung samples showed negative expression for 2/4 and low 
to moderate expression in the remaining two samples. Contig 13 did show low to 
moderate reactivity to resting PBMC, salivary gland, bladder, pancreas, tonsil, skin, 
20 esophagus, and large intestine, as well as high expression in soft palate. Contig 1 6 
(SEQ ID NO: 127) was found to be moderately expressed in some head and neck 
squamous cell tumors (6/17) and one lung squamous tumor; while showing no 
expression in any normal lung samples tested. Contig 16 did show low reactivity to 
40 resting PBMC, large intestine, skin, salivary gland, and soft palate. Contig 17 (SEQ ID 

25 NO: 128) was shown to be expressed in all head and neck squamous cell tumors tested 
(17/17): highly expressed in 5/17, and moderately expressed in 12/17. Expression 
levels in lung squamous tumors showed one tumor sample with high expression and 
3/12 with moderate levels. Contig 17 was negative for 2/4 normal lung samples, with 
the remaining samples having only low expression. Additionally, low level expression 
30 was found in esophagus and soft palate. Contig 19 (SEQ ID NO: 129) was found to be 
50 expressed in most head and neck squamous cell tumors tested (11/17); with two 
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samples having high levels, 6/17 showing moderate expression, and low expression 
being found in 3/17. Testing in lung squamous tumors revealed only moderate 
expression in 3/12 samples. Expression levels in 2/4 of normal lung samples were 

10 

negative, the two other samples having only low expression. Contig 19 showed low 
5 expression levels in esophagus, resting PBMC, salivary gland, bladder, soft palate and 
pancreas. 

'5 Contig 22 (SEQ ID NO: 131), was shown to be expressed in most head 

and neck squamous cell tumors tested (13/17) with high expression in four of these 
samples, moderate expression in 6/17, and low expression in 3/17. Expression levels in 

20 io lung squamous tumors were found to be moderate to high for 3/12 tissues tested, with 

negative expression in two normal lung samples and low expression in two other 
samples (n=4). Contig 22 showed low expression in skin, salivary gland and soft 
palate. Similarly, Contig 24 (SEQ ID NO: 132) was found to be expressed in most head 

25 and neck squamous cell tumors tested (13/17) with high expression in three of these 

15 samples, moderate expression in 6/1 7, and low expression in 4/1 7. Expression levels in 
lung squamous tumors were found to be moderate to high for 3/12 tissues tested, with 

30 negative expression for three normal lung samples and low expression in one sample 

(n=4). Contig 24 showed low expression in skin, salivary gland and soft palate. 
Contig 29 (SEQ ID NO: 133) was expressed in nearly all head and neck squamous cell 
20 tumors tested (16/17): highly expressed in 4/17. moderately expressed in 1 1/17, with 

35 

low expression in one sample. Also, it was moderately expressed in 3/12 lung 
squamous tumors, while being negative for 2/4 normal lung samples. Contig 29 
showed low to moderate expression in large intestine, skin, salivary gland, pancreas, 
40 tonsil, heart and soft palate. Contig 47 (SEQ ID NO: 142) was expressed in most head 

25 and neck squamous cell tumors tested (12/17): moderate expression in 10/17, and low 
expression in two samples. In lung squamous tumors, it was highly expressed in one 
sample and moderately expressed in two others (n=I3). Contig 47 was negative for 2/4 

45 

normal lung samples, with the remaining two samples having moderate expression. 
Also, Contig 47 showed moderate expression in large intestine, and pancreas, and low 
30 expression in skin, salivary gland, soft palate, stomach, bladder, resting PBMC, and 
50 tonsil. 
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Contig 48 (SEQ ID NO: 143) was expressed in all head and neck 
squamous cell tumors tested (17/17): highly expressed in 8/17 and moderately 
expressed in 7/17, with low expression in two samples. Expression levels in lung 
squamous tumors were high to moderate in three samples (n=13). Contig 48 was 
negative for one out of four normal lung samples, the remaining showing low or 
moderate expression. Contig 48 showed moderate expression in soft palate, large 
intestine, pancreas, and bladder, and low expression in esophagus, salivary gland, 
resting PBMC, and heart. Contig 49 (SEQ ID NO: 144) was expressed at low to 
moderate levels in 6/17 head and neck squamous cell tumors tested. Expression levels 
in lung squamous tumors were moderate in three samples (n=13). Contig 49 was 
negative for 2/4 normal lung samples, the remaining samples showing low expression. 
Moderate expression levels in skin, salivary gland, large intestine, pancreas, bladder and 
resting PBMC were shown, as well as low expression in soft palate, lymph nodes, and 
tonsil. Contig 56 (SEQ ID NO: 148) was expressed in low to moderate levels in 3/17 
head and neck squamous cell tumors tested, and in lung squamous tumors, showing low 
to moderate levels in three out of thirteen samples. Notably, low expression levels were 
detected in one adenocarcinoma lung tumor sample (n=2). Contig 56 was negative for 
3/4 normal lung samples, and showed moderate expression levels in only large 
intestine, and low expression in salivary gland, soft palate, pancreas, bladder, and 
resting PBMC. Contig 58, also known as L769P, (SEQ ID NO: 150) was expressed at 
moderate levels in 11/17 head and neck squamous cell tumors tested and low expression 
in one additional sample. Expression in lung squamous tumors showed low to 
moderate levels in three out of thirteen samples. Contig 58 was negative for 3/4 normal 
lung samples, with one sample having low expression. Moderate expression levels in 
skin, large intestine, and resting PBMC were demonstrated, as well as low expression in 
salivary gland, soft palate, pancreas, and bladder. Contig 59 (SEQ ID NO: 157) was 
expressed in some head, neck, and lung squamous tumors. Low level expression of 
Contig 59 was also detected in salivary gland and large intestine. 

The full-length cDNA sequence for Contig 22, also referred to as L763P, 
is provided in SEQ ID NO: 158, with the corresponding predicted amino acid sequence 
being provided in SEQ ID NO: 159. Real-time RT-PCR analysis of L763P revealed 
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that it is highly expressed in 3/4 lung squamous tumors as well as 4/4 head and neck 
squamous tumors, with low level expression being observed in normal brain, skin, soft 
pallet and trachea. Subsequent database searches revealed that the sequence of SEQ ID 
NO: 158 contains a mutation, resulting in a frameshift in the corresponding protein 
5 sequence. A second cDNA sequence for L763P is provided in SEQ ID NO: 345, with 
the corresponding amino acid sequence being provided in SEQ ID NO: 346. The 
15 sequences of SEQ ID NO: 1 59 and 346 are identical with the exception of the C- 

terminal 33 amino acids of SEQ ID NO: 159. 

The full-length. cDNA sequence incorporating Contigs 17, 19, and 24, 
10 referred to as L762P, is provided in SEQ ID NO: 160, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 161. Further analysis of L762P 
has determined it to be a type I membrane protein and two additional variants have been 
sequenced. Variant 1 (SEQ ID NO: 167, with the corresponding amino acid sequence 
25 in SEQ ID NO: 169) is an alternatively spliced form of SEQ ID NO: 160 resulting in 

15 deletion of 503 nucleotides, as well as deletion of a short segment of the expressed 
protein. Variant 2 (SEQ ID NO: 168, with the corresponding amino acid sequence in 
SEQ ID NO: 170) has a two nucleotide deletion at the 3' coding region in comparison 
to SEQ ID NO: 160, resulting in a secreted form of the expressed protein. Real-time 
RT-PCR analysis of L762P revealed that is over-expressed in 3/4 lung squamous 
20 tumors and 4/4 head & neck tumors, with low level expression being observed in 
normal skin, soft pallet and trachea. 

The full-length cDNA sequence for contig 56 (SEQ ID NO: 148), also 
referred to as L773P, is provided in SEQ ID NO: 171, with the predicted amino acid 
sequence in SEQ ID NO: 172. L773P was found to be identical to dihydroxy! 
25 dehydrogenase at the 3 ' portion of the gene, with divergent 5 ' sequence. As a result, the 
69 N-terminal amino acids are unique. The cDNA sequence encoding the 69 N- 
termina! amino acids is provided in SEQ ID NO: 349, with the N-terminal amino acid 
sequence being provided in SEQ ID NO: 350. Real-time PCR revealed that L773P is 
highly expressed in lung squamous tumor and lung adenocarcinoma, with no detectable 
30 expression in normal tissues. Subsequent Northern blot analysis of L773P 
50 demonstrated that this transcript is differentially over-expressed in squamous rumors 



30 



35 



40 



45 



55 



WO 00/61612 



PCT/US0O/08896 



71 

and detected at approximately 1.6 Kb in primary lung tumor tissue and approximately 
1 .3 Kb in primary head and neck tumor tissue. 

Subsequent microarray analysis has shown Contig 58, also referred to as 
L769S (SEQ ID NO: 150), to be overexpressed in breast tumors in addition to lung 
5 squamous tumors. 

EXAMPLE 4 
SYNTHESIS OF POLYPEPTIDES 

10 Polypeptides may be synthesized on a Perkin Elmer/ Applied Biosystems 

Division 430A peptide synthesizer using FMOC chemistry with HPTU (O- 
Ber»zotriazole-N ( N^\N'-tetramethyluronium hexafluorophosphate) activation. A Gly- 
Cys-Gly sequence may be attached to the amino terminus of the peptide to provide a 
method of conjugation, binding to an immobilized surface, or labeling of the peptide. 

15 Cleavage of the peptides from the solid support may be carried out using the following 
cleavage mixture: trifluoroacetic acid:ethanedithiol:thioanisole:water:phenoi 
(40:1:2:2:3). After cleaving for 2 hours, the peptides may be precipitated in cold 
methyl-t-butyl-ether. The peptide pellets may then be dissolved in water containing 
0.1% trifluoroacetic acid (TFA) and lyophilized prior to purification by C18 reverse 

20 phase HPLC. A gradient of 0%-60% acetonitrile (containing 0.1% TFA) in water 
(containing 0. 1% TFA) may be used to elute the peptides. Following lyophilization of 
the pure fractions, the peptides may be characterized using electrospray or other types 
of mass spectrometry and by amino acid analysis. 

25 EXAMPLE 5 

PREPARATION OF ANTIBODIES AGAINST LUNG CANCER ANTIGENS 

Polyclonal antibodies against the lung cancer antigens L514S, L528S 
and L531S (SEQ ID NO: 155, 225 and 1 12, respectively) were prepared as follows. 
30 Rabbits were immunized with recombinant protein expressed in and 

purified from £ coli as described above. For the initial immunization, 400 ug of 
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antigen combined with muramyl dipeptide (MDP) was injected subcutaneously (S.C). 
Animals were boosted S.C. 4 weeks later with 200 ug of antigen mixed with incomplete 
Frcund's Adjuvant OF A). Subsequent boosts of 100 ug of antigen mixed with IFA 
were injected S.C. as necessary to induce high antibody titer responses. Serum bleeds 
5 from immunized rabbits were tested for antigen-specific reactivity using ELISA assays 
with purified protein. Polyclonal antibodies against L514S, L528S and L531S were 
affinity purified from high titer polyclonal sera using purified protein attached to a solid 
support. 

Immunohistochemical analysis using polyclonal antibodies against 
10 L514S was performed on a panel of 5 lung tumor samples, 5 normal lung tissue samples 
and normal colon, kidney, liver, brain and bone marrow. Specifically, tissue samples 
were fixed in formalin solution for 24 hours and embedded in paraffin before being 
sliced into 10 micron sections. Tissue sections were permeabilized and incubated with 
antibody for 1 hr. HRP-labeled anti-mouse followed by incubation with DAB 
IS chromogen was used to visualize L514S immunoreactivity. L514S was found to be 
highly expressed in lung tumor tissue with little or no expression being observed in 
normal lung, brain or bone marrow. Light staining was observed in colon and kidney. 
Staining was seen in normal liver but no mRNA has been detected in this tissue making 
this result suspect. 

20 

EXAMPLE 6 

PEPTIDE PRIMING OF MICE AND PROPAGATION OF CTL LINES 

Immunogenic peptides from the lung cancer antigen L762P (SEQ ID 
25 NO: 1 6 1 ) for HLA-A^^-restricted CD8+ T cells were identified as follows. 

The location of HLA-A2 binding peptides within the lung cancer, antigen 
L762P (SEQ ID NO: 161) was predicted using a computer program which predicts 
peptides sequences likely to being to HLA-A*0201 by fitting to the known peptide 
binding motif for HLA-A*0201 (Rupert el al. (1993) Cell 74:929; Rammensee el al. 
30 (1995) Immunogenelics 47:178-228). A series of 19 synthetic peptides corresponding 
to a selected subset of the predicted HLA-A*0201 binding peptides was prepared as 
described above. 
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Mice expressing the transgene for human HLA A2/K b (provided by Dr L. 
Sherman, The Scripps Research Institute, La Jolla, CA) were immunized with the 
synthetic peptides, as described by Theobald et al., Proc. Nail. Acad. Sci. USA 
92:11993-11997, 1995 with the following modifications. Mice were immunized with 

5 50ug of L726P peptide and 120ug of an I-A b binding peptide derived from hepatitis B 
Virus protein emulsified in incomplete Freund's adjuvant. Three weeks later these mice 
were sacrificed and single cell suspensions prepared. Cells were then resuspended at 7 x 
10 6 cells/ml in complete media (RPMM640; Gibco BRL, Gaithersburg, MD) 
containing 10% FCS, 2mM Glutamine (Gibco BRL), sodium pyruvate (Gibco BRL), 

10 non-essential amino acids (Gibco BRL), 2 x 10"' M 2-mercaptoethanol, SOU/ml 
penicillin and streptomycin, and cultured in the presence of irradiated (3000 rads) 
L762P peptide- (5fig/ml) and lOmg/ml B,-microglobulin- (3 Mg/ml) LPS blasts (A2 
transgenic spleens cells cultured in the presence of 7jig/ml dextran sulfate and 25ug/ml 
LPS for 3 days). After six days, cells (5 x lO'/ml) were restimulated with 2.5 x 10 6 /ml 

15 peptide pulsed irradiated (20,000 rads) EL4A2Kb cells (Sherman et al, Science 
255:815-818, 1992) and 5 x lO'/ml irradiated (3000 rads) A2/K b -transgenic spleen 
feeder cells. Cells were cultured in the presence of lOU/ml IL-2, Cells were 
restimulated on a weekly basis as described, in preparation for cloning the line. 

Peptide-specific cell lines were cloned by limiting dilution analysis with 

20 irradiated (20,000 rads) L762P peptide-pulsed EL4 A2Kb tumor cells (1 x 10* 
cells/well) as stimulators and irradiated (3000 rads) A2/K b -transgenic spleen cells as 
feeders (5 x 10 s cells/ well) grown in the presence of lOU/ml IL-2. On day 7, cells were 
restimulated as before. On day 14, clones that were growing were isolated and 
maintained in culture. 

25 Cell lines specific for L762P-87 (SEQ ID NO: 226; corresponding to 

amino acids 87-95 of SEQ ID NO: 161), L726P-145 (SEQ ID NO: 227; corresponding 
to amino acids 145-153 of SEQ ID NO: 161), L726P-585 (SEQ ID NO: 228; 
corresponding to amino acids 585-593 of SEQ ID NO: 161), L762P-425 (SEQ ID NO: 
229; corresponding to amino acids 425-433 of SEQ ID NO: 161), L762P(10>424 (SEQ 

30 ID NO: 230; corresponding to amino acids 424-433 of SEQ ID NO: 161) and 
L762P(10)-458 (SEQ ID NO: 231; corresponding to amino acids 458-467 of SEQ ID 
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NO: 161) demonstrated significantly higher reactivity (as measured by percent specific 
lysis) against L762P peptide-pulsed EL4-A2/K 1 " tumor target cells than control peptide- 
pulsed EL4-A2/K 1 ' tumor target cells. 

5 EXAMPLE 7 

IDENTIFICATION OF CD4 IMMUNOGENIC T CELL EPITOPES DERIVED 
FROM THE LUNG CANCER ANTIGEN L762P 

CD4 T cell lines specific for the antigen L762P (SEQ ID NO: 161) were 

0 generated as follows. 

A series of 28 overlapping peptides were synthesized that spanned 
approximately 50% of the L762P sequence. For priming, peptides were combined into 
pools of 4-5 peptides, pulsed at 20 micrograms/ml into dendritic cells for 24 hours. The 
dendritic cells were then washed and mixed with positively selected CD4+ T cells in 96 

5 well U-bottomed plates. Forty cultures were generated for each peptide pool. Cultures 
were restimulated weekly with fresh dendritic cells loaded with peptide pools. 
Following a total of 3 stimulation cycles, cells were rested for an additional week and 
tested for specificity to antigen presenting cells (APC) pulsed with peptide pools using 
interferon-gamma ELISA and proliferation assays. For these assays, adherent 

20 monocytes loaded with either the relevant peptide pool or an irrelevant peptide were 
used as APC. T cell lines that appeared to specifically recognize L762P peptide pools 
both by cytokine release and proliferation were identified for each pool. Emphasis was 
placed on identifying T cells with proliferative responses. T celi lines that demonstrated 
either both L762P-specific cytokine secretion and proliferation, or strong proliferation 

25 alone were further expanded to be tested for recognition of individual peptides from the 
pools, as well as for recognition of recombinant L762P. The source of recombinant 
L762P was £ coli, and the material was partially purified and endotoxin positive. 
These studies employed 10 micrograms of individual peptides, 10 or 2 micrograms of 
an irrelevant peptide, and 2 or 0.5 micrograms of either L762P protein or an irrelevant, 

30 equally impure, E. coli generated recombinant protein. Significant interferon-gamma 
production and CD4 T cell proliferation was induced by a number of L762P-derived 
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peptides in each pool. The amino acid sequences for these peptides are provided in 
SEQ ID NO: 232-251. These peptides correspond to amino acids 661-680, 676-696, 
526-545, 874-893, 811-830, 871-891, 856-875, 826-845, 795-815, 736-755, 706-725, 
706-725, 691-710, 601-620, 571-590, 556-575, 616-635, 646-665, 631-650, 541-560 
5 and 586-605, respectively, of SEQ ID NO: 1 61 . 

CD4 T cell lines that demonstrated specificity for individual L762P- 
<5 derived peptides were further expanded by stimulation with the relevant peptide at 10 

micrograms/ml. Two weeks post-stimulation, T cell lines were tested using both 
proliferation and IFN-gamma ELISA assays for recognition of the specific peptide. A 
number of previously identified T cells continued to demonstrate L762P-peptide 
specific activity. Each of these lines was further expanded on the relevant peptide and, 
following two weeks of expansion, tested for specific recognition of the L762P-peptide 
in titration experiments, as well as for recognition of recombinant £ co//-derived L762P 
25 protein. For these experiments, autologous adherent monocytes were pulsed with either 

15 the relevant L762P-derived peptide, an irrelevant mammaglobin-derived peptide, 
recombinant £ co/i-derived L762P (approx. 50% pure), or an irrelevant E. coi(-derived 
protein. The majority of T cell lines were found to show low affinity for the relevant 
peptide, since specific proliferation and IFN-gamma ratios dramatically decreased as 
L762P peptide was diluted. However, four lines were identified that demonstrated 
20 significant activity even at 0. 1 micrograms/ml peptide. Each of these lines (referred to 
as A/D5, D/F5, E/A7 and E/B6) also appeared to specifically proliferate in response to 
the £ co/i'Hierived L762P protein preparation, but not in response to the irrelevant 
protein preparation. The amino acid sequences of the L762P-derived peptides 
40 recognized by these lines are provided in SEQ ID NO: 234, 249, 236 and 245, 

25 respectively. No protein specific IFN-gamma was detected for any of the lines. Lines 
A/D5, E/A7 and E/B6 were cloned on autologous adherent monocytes pulsed with the 
relevant peptide at 0.1 (A/D5 and E/A7) or 1 (D/F5) microgram/ml. Following growth, 
clones were tested foT specificity for the relevant peptide. Numerous clones specific for 
the relevant peptide were identified for lines A/D5 and E/A7. 
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EXAMPLE 8 

PROTEIN EXPRESSION OF LUNG TUMOR-SPECIFIC ANTIGENS 



5 al Expression of L5 i 4S in £ coli 

The lung tumor antigen L5 14S (SEQ ID NO: 89) was subcloned into the 
15 expression vector pE32b at Ncol and NotI sites, and transformed into £ coli using 

standard techniques. The protein was expressed from residues 3-153 of SEQ ID NO: 
89. The expressed amino acid sequence and the corresponding DNA sequence are 
10 provided in SEQ ID NO: 252 and 253, respectively. 

20 

\i\ Expression of L762P 

Amino acids 32-944 of the lung tumor antigen L762P (SEQ ID NO: 
25 161), with a 6X His Tag, were subcloned into a modified pET28 expression vector, 

15 using kanamycin resistance, and transformed into BL21 CodonPlus using standard 
techniques. Low to moderate levels of expression were observed. The determined 
3o DNA sequence of the L762P expression construct is provided in SEQ ID NO: 254. 

From the foregoing it will be appreciated that, although specific 
20 embodiments of the invention have been described herein for purposes of illustration, 
35 various modifications may be made without deviating from the spirit and scope of the 

invention. Accordingly, the invention is not limited except as by the appended claims. 
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CLAIMS 

1. An isolated polypeptide, comprising at least an 

5 immunogenic portion of a lung tumoT protein, ot a variant thereof, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 1-3, 6-8, 10-13, 15- 
27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 

10 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 

142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168, 171, 173, 175, 
179, 182, 184-186, 188-191, 193, 194, 198-207, 209, 210, 213, 214, 
217, 220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279- 
281, 286. 287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 

15 323, 345, 347 and 349; 

(b) sequences that hybridize to a sequence recited in any 
one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 
54, 55, 57-59, 61-69, 71, 73, 74. 77, 78, 80-82. 84, 86-96, 107-109, 
111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 

20 157, 158, 160, 167, 168, 171, 173, 175, 179, 182, 184-186. 188-191, 

193, 194, 198-207, 209, 210, 213, 214, 217, 220-224, 253. 254-258, 
260, 262-264, 270, 272, 275, 276, 279-281, 286, 287, 291, 293, 295. 
296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 349 under 
moderately stringent conditions; and 

25 (c) complements of sequences of (a) or (b). 

2. An isolated polypeptide according to claim 1, 

wherein the polypeptide comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 
30 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107- 
109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153. 154, 157. 158, 



WO 00/61612 



PCT7USOO/08896 



78 

160, 167, 168, 171, 173, 175, 179, 182, 184-186, 188-191, 193, 194, 198-207, 209, 210, 
213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279-281, 286, 
287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 349 or a 
complement of any of the foregoing polynucleotide sequences. 

3 . An isolated polypeptide comprising a sequence recited in any one 
of SEQ ID NO: 110, 112, 114, 152, 155, 156, 159, 161, 165, 166, 169, 170, 172, 174, 
176, 226-252, 346, 348 and 350. 

4. An isolated polynucleotide encoding at least 15 amino acid 
residues of a lung tumor protein, or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific anusera is not substantially diminished, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide 
comprising a sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 
30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107- 
109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 
160, 167, 168, 171, 173, 175, 179, 182, 184-186, 188-191, 193, 194,. 198-207, 209, 210, 
213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279-281, 286, 
287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 349 or a 
complement of any of the foregoing sequences. 

5. An isolated polynucleotide encoding a lung tumor protein, or a 
variant thereof, wherein the tumor protein comprises an amino acid sequence that is 
encoded by a polynucleotide comprising a sequence recited in any one of SEQ ID NO: 
1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 
78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148- 
151, 153, 154, 157, 158, 160, 167, 168, 171, 173, 175. 179, 182, 184-186, 188-191, 
193, 194, 198-207, 209, 210, 213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 
272, 275, 276, 279-281. 286, 287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 
323, 345, 347 and 349 or a complement of any of the foregoing sequences. 
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6, An isolated polynucleotide, comprising a 

sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27. 29, 30, 32, 34^9, 
51, 52, 54, 55, 57-59, 61-69, 71, 73,74, 77, 78, 80-82, 84, 86-96, 107-109. Ill, 113, 
5 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168, 
171, 173, 175, 179, 182. 184-186, 188-191, 193, 194, 198-207, 209, 210, 213, 214, 217, 
220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279-281, 286, 287, 291, 293, 
295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 349. 

10 7. An isolated polynucleotide, comprising a sequence that 

hybridizes to a sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 
30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107- 
109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 
160, 167, 168, 171, 173. 175, 179, 182, 184-186, 188-191, 193, 194, 198-207, 209, 210, 

IS 213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279-281 , 286, 
287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 349_ 
under moderately stringent conditions. 

8. An isolated polynucleotide complementary to a polynucleotide 
20 according to any one of claims 4-7. 

9. An expression vector, comprising a polynucleotide according to 
any one of claims claim 4-8. 

25 io. A host cell transformed or transfected with an expression vector 

according to claim 9- 

11. An isolated antibody, or antigen-binding fragment thereof, that 
specifically binds to a lung tumor protein that comprises an amino acid sequence that is 
30 encoded by a polynucleotide sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10- 
13. 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69. 71. 73, 74, 77, 78, 80-82, 84, 
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86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 
157, 158, 160, 167, 168, 171, 173, 175, 179, 182, 184-186, 188-191, 193, 194, 198-207, 
209, 210, 213, 214, 217, 220-224,253, 254-258, 260, 262-264, 270, 272, 275, 276, 279- 
281, 286, 287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 
5 349_or a complement of any of the foregoing polynucleotide sequences. 

15 1 2. A fusion protein, comprising at least one polypeptide according 

to claim 1 . 



10 



20 



25 



30 



35 



10 13. A fusion protein according to claim 12, wherein the fusion 

protein comprises an expression enhancer that increases expression of the fusion protein 
in a host cell transfected with a polynucleotide encoding the fusion protein. 

14. A fusion protein according to claim 12, wherein the fusion 
15 protein comprises a T helper epitope that is not present within the polypeptide of claim 

1. 

15. A fusion protein according to claim 12, wherein the fusion 
protein comprises an affinity tag. 



20 



16. An isolated polynucleotide encoding a fusion protein according 

to claim 12. 



40 17. A pharmaceutical composition, comprising a physiologically 
25 acceptable carrier and at least one component selected from the group consisting of: 

(a) a polypeptide according to claim 1 ; 

(b) a polynucleotide according to claim 4; 

45 

(c) an antibody according to claim 1 1 ; 

(d) a fusion protein according to claim 1 2; and 
30 (e) a polynucleotide according to claim 16. 
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18. A vaccine comprising an immimostimulant and at least one 

component selected from the group consisting of: 

(a) a polypeptide according to claim 1 ; 

(b) a polynucleotide according to claim 4; 

(c) an antibody according to claim 1 1 ; 

(d) a fusion protein according to claim 1 2; and 

(e) a polynucleotide according to claim 16. 



19. A vaccine according to claim 18, wherein the immunostimulant 

is an adjuvant. 



20. A vaccine according to any claim 18, wherein the 
immunostimulant induces a predominantly Type I response. 

21. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical 
composition according to claim 17. 

22. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a vaccine according to 
claim 18. 



23. A pharmaceutical composition comprising an antigen-presenting 
cell that expresses a polypeptide according to claim 1, in combination with a 
pharmaceutically acceptable carrier or excipient. 



24. A pharmaceutical composition according to claim 23. wherein 
the antigen presenting cell is a dendritic cell or a macrophage. 
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25. A vaccine comprising an antigen-presenting cell that expresses a 
polypeptide comprising at least an immunogenic portion of a lung tumor protein, or a 
variant thereof, wherein the tumor protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 
154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 
349; 

(b) sequences that hybridize to a sequence recited in any one of SEQ 
ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 
173, 175, 177-224, 255-337, 345, 347 and 349 under moderately stringent conditions; 
and 

(c) complements of sequences of (i) or (ii); 
in combination with an immunostimulant. 

26. A vaccine according to claim 25, wherein the immunostimulant 

is an adjuvant. 

27. A vaccine according to claim 25, wherein the immunostimulant 
induces a predominantly Type I response. 

28. A vaccine according to claim 25, wherein the antigen-presenting 
cell is a dendritic cell. 

29. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antigen-presenting cell 
that expresses a polypeptide comprising at least an immunogenic portion of a lung 
tumor protein, or a variant thereof, wherein the tumor protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151. 153, 
154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 
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349; 

(b) sequences that hybridize to a sequence recited in any one of SEQ 
ID NO. 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 
5 173, 175, 177-224, 255-337, 345, 347 and 349 under moderately stringent conditions; 
and 

15 (c) complements of sequences of (i) or (ii)encoded by a 

polynucleotide recited in any one of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 
157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 349; 
10 and thereby inhibiting the development of a cancer in the patient 
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30. A method according to claim 29, wherein the antigen-presenting 
cell is a dendritic cell. 

31 . A method according to any one of claims 21, 22 and 29, wherein 
the cancer is lung cancer. 



32. A method for removing tumor cells from a biological sample, 
comprising contacting a biological sample with T cells that specifically react with a 
20 lung tumor protein, wherein the tumor protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NO: 1-109, 
111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 
40 255-337, 345, 347 and 349; and ' 

25 (ii) complements of the foregoing polynucleotides; 

wherein the step of contacting is performed under conditions and for a 
time sufficient to permit the removal of cells expressing the antigen from the sample. 



33, A method according to claim 32, wherein the biological sample is 
30 blood or a fraction thereof. 
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34. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient a biological sample treated according to the 
method of claim 32. 

5 

35. A method for stimulating and/or expanding T cells specific for a 
lung tumor protein, comprising contacting T cells with at least one component selected 
from the group consisting of: 

(a) polypeptides comprising at least an immunogenic portion of a 
10 lung tumor protein, or a variant thereof, wherein the tumor protein comprises an amino 

acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(i) sequences recited in SEQ ID NO: 1-109, 111, 113, 115- 
151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255- 

15 337, 345, 347 and 349; 

(ii) sequences that hybridize to a sequence recited in any one 
of SEQ ID NO: 1-109, 111. 113, 115-151, 153, 154, 157, 158, 160, 162-164, 
167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 349 under moderately 
stringent conditions; and 

20 (iii) complements of sequences of (i) or (ii); 

(b) polynucleotides encoding a polypeptide of (a); and 

(c) antigen presenting cells that express a polypeptide of (a); 

under conditions and for a time sufficient to permit the stimulation 
and/or expansion of T cells. 

25 

36. An isolated T celt population, comprising T cells prepared 
according to the method of claim 35. 

37. A method for inhibiting the development of a cancer in a patient, 
30 comprising administering to a patient an effective amount of a T cell population 

according to claim 36. 
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38. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4 + and/or CD8+ T cells isolated from a patient 
5 with at least one component selected from the group consisting of: 

(j) polypeptides comprising at least an immunogenic portion 
of a lung tumor protein, or a variant thereof, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 
10 (1) sequences recited in SEQ ID NO: 1-109, 111, 113, 

115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 
177-224, 255-337, 345, 347 and 349; 

(2) sequences that hybridize to a sequence recited in 
any one of SEQ ID NO:J-109, 111, 113, 115-151, 153, 154, 157, 158, 

,5 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 

349 under moderately stringent conditions; and 

(3) complements of sequences of ( 1 ) or (2); 

(ii) polynucleotides encoding a polypeptide of (i); and 

(iii) antigen presenting cells that expresses a polypeptide of 

20 (i); 

such that T cells proliferate; and 

(b) administering to the patient an effective amount of the 
proliferated T cells, and thereby inhibiting the development of a cancer in the patient. 



25 39. A method for inhibiting the development of a cancer in a patient, 

comprising the steps of: 

(a) incubating CD4 + and/or CD8+ T cells isolated from a patient 
with at least one component selected from the group consisting of: 

(i) polypeptides comprising at least an immunogenic portion 
30 of a lung tumoT protein, or a variant thereof, wherein the rumor protein 

comprises an amino acid sequence that is encoded by a polynucleotide sequence 
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selected from the group consisting of: 

( 1 ) sequences recited in SEQ ID NO: 1-109, 111, 113, 
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 
177-224, 255-337, 345, 347 and 349; 
5 (2) sequences that hybridize to a sequence recited in 

any one of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 
15 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 

349 under moderately stringent conditions; and 

(3) complements of sequences of ( 1 ) or (2); 
10 (ii) polynucleotides encoding a polypeptide of (i); and 

(iii) antigen presenting cells that express a polypeptide of (i); 
such that T cells proliferate; 

(b) cloning at least one proliferated cell to provide cloned T cells; 

and 

(c) administering to the patient an effective amount of the cloned 
T cells, and thereby inhibiting the development of a cancer in the patient. 



20 
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30 

40. A method for determining the presence or absence of a cancer in 
a patient, comprising the steps of: 
20 (a) contacting a biological sample obtained from a patient with a 

35 

binding agent that binds to a lung tumor protein, wherein the tumor protein comprises 
an amino acid sequence that is encoded by a polynucleotide sequence recited in any one 
of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168, 
40 171, 173, 175, 177-224, 255-337, 345, 347 and 349 or a complement of any of the 

25 foregoing polynucleotide sequences; 

(b) detecting in the sample an amount of polypeptide that binds to 
the binding agent; and 

(c) comparing the amount of polypeptide to a predetermined cut-off 
value, and therefrom determining the presence or absence of a cancer in the patient. 

30 

50 41. A method according to claim 40, wherein the binding agent is an 
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antibody. 

42. A method according to claim 43, wherein the antibody is a 
monoclonal antibody. 

43. A method according to claim 40, wherein the cancer is lung 

cancer. 

44. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first 
point in time with a binding agent that binds to a lung tumor protein, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
recited in any one of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 
162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 and 349 or a 
complement of any of the foregoing polynucleotide sequences; 

(b) detecting in the sample an amount of polypeptide that binds to 
the binding agent; 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in time; and 

(d) comparing the amount of polypeptide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in 
the patient 

45. A method according to claim 44, wherein the binding agent is an 

antibody. 

46. A method according to claim 45, wherein the antibody is a 
monoclonal antibody. 

47. A method according to claim 44, wherein the cancer is a lung 
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cancer. 

48. A method foi determining the presence or absence of a cancer in 
a patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a lung tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NO: 1-109, 111, 113, 115-151, 
153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 
and 349 or a complement of any of the foregoing polynucleotide sequences; 

(b) detecting in the sample an amount of a polynucleotide that 
hybridizes to the oligonucleotide; and 

(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the 
presence or absence of a cancer in the patient. 

49. A method according to claim 48, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a polymerase 
chain reaction. 

50. A method according to claim 48, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a 
hybridization assay. 

51. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a lung tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NO: 1-109, 111, 113, 115-151, 
153, 154, 157, 158, 160, 162-164, 167, 168, 171, 173, 175, 177-224, 255-337, 345, 347 
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and 349 or a complement of any of the foregoing polynucleotide sequences; 

(b) detecting in the sample an amount of a polynucleotide that 
hybridizes to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained 
5 from the patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to 
the amount detected in step (b) and therefrom monitoring the progression of the cancer 
in the patient. 

] 0 52. A method according to claim 51, wherein the amount of 

polynucleotide that hybridizes to the oligonucleotide is determined using a polymerase 
chain reaction. 

53. A method according to claim 51, wherein the amount of 
15 polynucleotide that hybridizes to the oligonucleotide is determined using a 

hybridization assay. 

54. A diagnostic kit. comprising: 

(a) one or more antibodies according to claim 1 1 ; and 
20 (b) a detection reagent comprising a reporter group. 

55. A kit according to claim 54, wherein the antibodies are 
immobilized on a solid support. 

25 56. A kit according to claim 54, wherein the detection reagent 

comprises an anti-immunoglobulin, protein G, pTOtein A or lectin. 



57. A kit according to claim 54, wherein the reporter group is 
selected from the group consisting of radioisotopes, fluorescent groups, luminescent 
30 groups, enzymes, biotin and dye particles. 
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58. An oligonucleotide comprising 10 to 40 contiguous nucleotides 
that hybridize under moderately stringent conditions to a polynucleotide that encodes a 
lung tumor protein, wherein the tumor protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence recited in any one of SEQ ID NO: 1-3, 6-8, 10- 
13, 15-27, 29, 30, 32, 3449, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78. 80-82, 84, 
86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 
157, 158, 160, 167, 168, 171, 173, 175, 179, 182, 184-186, 188-191, 193, 194, 198-207, 
209, 210, 213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 272, 275, 276, 279- 
281, 286, 287, 291, 293, 295, 296, 300, 302, 308-310, 313, 315-317, 323, 345, 347 and 
349 or a complement of any of the foregoing polynucleotides. 

59. A oligonucleotide according to claim 58, wherein the 
oligonucleotide comprises 10-40 contiguous nucleotides recited in any one of SEQ ID 
NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-19, 51, 52, 54, 55, 57-59, 61-69. 71, 73, 74, 
77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 
148-151, 153, 154, 157. 158. 160, 167, 168, 171, 173, 175, 179, 182, 184-186, 188-191, 
193, 194, 198-207, 209, 210, 213, 214, 217, 220-224, 253, 254-258, 260, 262-264, 270, 
272, 275, 276, 279-281, 286, 287, 291, 293, 295. 296, 300, 302, 308-310, 313, 315-317, 
323, 345, 347 and 349. 

60. A diagnostic kit, comprising: 

(a) an oligonucleotide according to claim 59; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 
hybridization assay. 
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SEQUENCE LISTING 
<110> Corixa Corporation ec al. 

<120> COMPOUNDS AND METHODS FOR THERAPY 
AND DIAGNOSIS OF LONG CANCER 

<130> 210121. 45501PC 

<140» PCT 
<141? 2000-04-03 

<1£0> 350 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 315 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) .7. (315) 
<223> n » A,T,C or G 

<400> 1 

gcagagacag accggtggtt gaacctggag gtgccaaaaa agocagctgc gggcccagga 
cagctgccgt gagactcccg atgtcacagg cagtctgtgt ggttacagcg cccctcagtg 
tccatctcca gcagagacaa cggaggaggc tcccaccagg acggttccca ttatctatat 1B0 
gttaatatgt tcgtaaactc atgtacagct ttttttgggg gggaagcaat gggaanggta 240 
naaattacaa atagaaccat etgctgtaat ccttaaatgg caaaeggtca ggccacgtga 
aaaaaaaaaa aaaaa 



60 
120 



300 
315 



<210> 2 

<211> 380 

<212> DNA 

<213> Homo sapien 



<400> 2 

atttaggctt aagattttgt ttacccttgt tactaaggag caaatcagta ttaaagtata 

atatatataa acaaatacaa aaagctttga gtggetcagc ttttttattt tetttaatgg 120 

cataacttct aacaacactg ctctgtaatg ggttgaactg tggtactcag acrgagataa 180 

ctgaaatgag tggatgtata gtgttattgc ataattatcc cactatgaag caaagggact 240 

ggataaatcc ccagtctaga ttattagcct ttgttaacca tcaagcacct agaagaagaa 300 

Ctattggaaa ttttgtcctc tgtaactggc accctggggt gtgacttatc ttttgccttt 360 

gtaaaaaaaa aaaaaaaaaa 330 



£0 



<210> 3 

c211> 346 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raise feature 
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<220> 

<221> misc_feature 
<222> {1) . . . 1346) 
<223> n - A,T,C or G 



<400> 3 

ttgtaagtat acaatetcag aaaggattaa atgttattga tcattttact gaacactgca 60 

catcctcacc atacaccatc cactttccaa taacatttaa tcctttctaa aattgtaagt 120 

ataeaattgt actttctttg gattttcata acaaatatac catagactgt taatttcatt 1BO 

gaagtttcct taatggaatg agtcattttt gtctcgtgct ttegaggtta ccttcgcttt 240 

gacttccaac aatttgatca tatagtgtEg agctgtggaa atctttaagt ttattctata 300 

gcaataattt ctattrmnag annccnggnn naaaannarm annaaa 346 



<210> 4 

c211> 372 

<212> DNA 

<213> Homo sapien 

<l220> 

<221> misc_feature 
<222> (1) .T. (372) 
«223> n - A,T,C or G 



c400> 4 

act.agtctca ttactccaga attatgctct tgtacctgtg tggctgggtt tcttagccgt 60 

tggtttggtt tggttttttg aactggtatg tagggtggtt cacagttcta atgtaagcac 120 

tctcttctcc aagttgtgct ttgtggggac aatcattctt tgaacatcag agaggaaggc 1B0 

agttcaagct gttgaaaaga ctattgctta tttttgtttt taaagaccta cttgacgtca 240 

tgtggacagt gcacgtgcct tacgceacat cttgttttct aggaagaagg ggatgcnggg 300 

aaggantggg tgctetgtga tggataaaac gnctaaataa cacaccttta cattttgaaa 360 



aaaacaaaac aa 



372 



<210> 5 

<211> 69S 

<212> DNA 

<213> Homo aapien 



<220> 

<221> mlBC_f eature 
<222> (1)...(698> 
<223> n = A,T,C or G 

<400> 5 

actageaaga tagaaacact gtgtcccgag agtaaggaga gaagctacta ttgatcagag 60 

cctaacccag gttaactgca agaagaggcg ggatactttc agctetccac gtaactgtat 120 

gcataaagcc aatgtagtcc agtttctaag atcatgttcc aagccaactg aatcccactt 160 

caatacacac tcacgaactc ctgatggaac aacaacaggc ccaagcctgt ggtatgatgt 240 

gcacacttgc tagactcaga aaaaacacta ctctcataaa tgggtgggag catcctgggt 300 

gacaacctac tttgcttggc tgagtgaagg aacgatactc atatnttcat ttattccatg 360 

gacatctagt tagtgcttct tatataccag gcatgatgct gagtgacact cttgtgtata 420 

tntccaaacn ttngtncngt cgctgcacat aectgaaatc ctatattaag antctcccaa 480 

naegangtcc ctggtttttc cacgccactt gatcngccaa ngatctcacc tctgtntgtc 540 

ctaaaaccnt ctnctnnang gteagacngg acctctcttc tcccttceeg aanaatnaag 600 

cgtgngaaga nanccncncn cccccctncn tncnncctng ccngotnnnc cncntgtngg 660 
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gggngccgcc cccgcggggg gacccccccn tctccccc 

<210» 6 

<211> 740 

<212» DNA 

<213> Homo aapien 



<220> 

<221> misc_feature 
<222> (1) ~. <740) 
<223> n = A,T,C or G 



<400> 
actagtcaaa 
catgtttatc 
gccaatattt 
gtgaaactca 
gttcttgtta 
agataaggtt 
ttttcaagcc 
tgagantttc 
atatgccatc 
tttcctttaa 
aggggtgtgg 
aatnacggat 
gtnnncaact 



aatgctaaaa 
ttttattatg 
ccttatatct 
acactttata 
tttccaaata 
aaaagttgtt 
ttcgaaccat 
ecancaatat 
tagggaaagt 
ntgtgaanta 
gaaaagcttc 
cgDangaagg 
ccngggagcc 



eaatttggga 
cnttgcgaag 
atccataaca 
aggtaaaaat 
gaatggactt 
aatgaccaaa 
CCaaggaaag 
cctgaatcat 
ctactecatg 
ttnacangaa 
taacaacctg 
actgggtcta 



gaaaacattc 
ttgtgtcttt 
tttacactac 
gaggtttcca 
ggtctgttaa 
cattctaaaa 
caaaatcact 
tcatttcagc 
gtccaaacct 
attttctctt 
tagtgttncg 
tttacangaa 



tttaagtagt 
tcactaatta 
atttgtaaga 
agatttaata 
ggggctaagg 
gaaatgcaaa 
tcctanatgc 
cnaggcttca 
gttgccatag 
tnanagttct 
tgttatctgt 
cgaatnatct 



gttatagttt 
cctatactac 
gaatatgcac 
atctgatcaa 
gagaagaaga 
aaaaaaccta 
atatcatttg 
tgtcgacecg 
ttggtnaggc 
tnatagggtt 
ncagaaccan 
ngttnnntgt 



60 
120 
ibo 

240 
100 
360 
420 
490 
540 
600 
660 
720 
740 



<210> 7 

<211> 670 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> miac_feature 
<222> (U . . ■ (670) 
c223> n = A,T,C or G 



<400> 7 

gctggggagc tcggcatggc ggtccccgct gcagccatgg ggccctcggc gttgggccag 60 
agcggccccg gcccgatggc eccgtggtgc tcagtgagca gcggcccgcc gcgctacgtg 120 
cttgggatgc aggagctgtt ccggggccac agcaagaccg cgagttcctg gcgcacagcg ISO 
ccaaggegca cecggtggcc tggagttgcg acgggcgtcg cocaccccgg ggtcttcgac 240 
aagacgccac gtcttcttgc tgganaanga ccgttggtca aagaaaacaa tcatcgggga 
catggggata gtgtggacca ctttgttggc atccaagtaa tcctgaccta cttgttacgg 
cgtctggaga taaaaccatt cgcatctggg atgtgaggac tacaaaatgc atcgccaccg 
tgaacactaa aggggagaac attaatatot gccggantcc tgatgggcan accatcgctg 
tagcoacaag gacgatgtgg tgactttatt gatgccaaga aaccccgttc caaagcaaaa S40 
aaacantccc aanttcgaag tcaccnaaat cccccggaac aatgaacatn aatatnttct 
tcctgacaat ggnccttggg tgtntcacat cctcagctnc cccaaaactg aancctgtnc 
natccacccc 



300 
360 
420 
480 



600 
660 
670 



<210> 8 

<211> 689 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> miac_£eature 

<222> (1) .7. (689) 

<223> n - A,T,C or G 



<400> 8 

actagtatct aggaatgaac agtaaaagag gagcagCCgg ctactcgatt acaacagagt 60 

aaatgaagta ctggatttgg gaaaacctgg etttaetaga acatatggaa tgaaagccta 120 

cacctagcat tgcctactta gccccctgaa ttaacagagc ccaattgaga caaacccctg 180 

gcaacaggaa attcaaggga gaaaaagtaa gcaacctggg ctaggatgag ctgactccct 240 

tagagcaaag ganagacagc ccccattacc aaataccatt tttgcctggg gcttgtgcag 300 

ccggcagtgt tcctgcccca gcatggcacc tcatngtctt gatagcaact tcgttgaatt 360 

ttcaccaact tattacttga aattataata cagcctgtcc gttcgctgtn tccaggctgt 420 

gaeatatntt cctagtggtt tgactttnaa aataaaCnag gtttantttt ctccccccnn 480 

crmtnctncc nntcnctcnn ctmtcccccc cnctcngtcc tccnnnnttn gggggggccn 540 

cccccncggn ggacccccct Ctggtccott agtggaggtt natggcccct ggnnttatcc 600 

nggccntann tttccccgtn nnaaatgnct ccccctccca ntcccnccac ctcaanccgg 660 

aagcctaagt ttntaccctg ggggtcccc 689 



<210> 9 

<211> 674 

<212> DNA 

<212> Homo eapion 



<220» 

<221> misc_feature 
<222> (1). 7.(674) 
<223> n = A,T,C or G 



<400> 9 

gtccaccctc ctttgagtgt actgtcttac tgcgcactct gtttttcaac tttctagata 60 

caaaaaatgc ttgttctata gtggagtaag agctcacaca cccaaggcag caagataact 120 

gaaaaaagcg aggctttttt gccaccttgg taaaggccag tccactgcta tagaactgct 180 

ataagcctga agggaagtag ctatgagact ttccatttct octagctctc ccaacaggct 240 

ccttcatgga aaaaggcttc ctgtaataat tttcacctaa tgaattagca gtgtgactat 300 

ttctgaaata agagacaaac cgggccgcag agtcttcctg tgatttaaaa taaacaaccc 360 

aaagttctgt ttggtcttca ccaaaggaca eactctaggg ggtacgttgt tgaagacatt 420 

caaaaacatt agctgttctg tctttcaatt tcaagttatt ttggagactg cccccacgcg 4B0 

agttaattac tetgctctgg aactagcatt attgtcatta tcaccacatt ctgtcatcat 540 

catctgaata acattgtgga tttccccctc tgcttgcatc ttcEtttgae tcctctggga 600 

anaaaegtca aaaaaaaagg tcgatctact cngcaaggnc catctaatca ctgcgctgga 66 0 

aggacccnct gccc 674 

<210> 10 

<211> 346 

<212> DNA 

<213> Homo sapien 



<220> 

<221? misc_£eature 
<222> (1) .7. (346) 
<223> n » A,T,C or G 



<400> 10 
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accagtccgc tgatagaaag cactatacat cctattgttt ctttcctccc aaaatcagcc 60 

ttctgtccgt aacaaaaatg tactttatog agatggagga aaaggcccaa tactacatag 120 

ccttaagcgt ttctgtcatt gtccaagtgt attttctgta acagaaacat attcggaatg 180 

tttecctttt ccccttataa attgtaattc ctgaaatact gctgctttaa aaagtcccac 240 

tgtcagatta cattatctaa caattgaata ttgtaaatat acttgtctta cctctcaata 300 

aaagggcact ctcctattan nnagnngnnn gnnnnacaaa anaaaa 346 

<210> 11 

<211> 602 

<212> DNA 

c213> Homo sapien 

«40O> 11 

actagtaaaa agcagcattg ccaaataatc cctaattttc cactaaaaat ataatgaaat 6 0 

gatgttaagc cttttgaaaa gtttaggtta aacctactgt tgttagatta atgtatttgt 120 

tgcttccctt tatctggaac gtggcattag cttttttatt ttaaccctct ttaaetctta 180 

ttcaattcca tgacttaagg ttggagagct aaacactggg atttttggat aacagactga 24 0 

cagttttgca taattataat cggcatCgta catagaaagg atatggctac cttttgttaa 300 

atctgcaccc tccaaatatc aaaaaaggga aatgaagcca caaaccaact tttgtataat 360 

ctgtttgaaa catgagtctt attegcttaa tattagggct ttgceccttt tctgtaagte 420 

tcttgggatc ccgtgtagaa ctgttctcat taaacaccaa acagttaagt ccattctctg 4 BO 

gtaccagcta caaattcggt ttcatattct acttaacaat ttaaataaac tgaaatattt S40 

ctagatggtc tacttctgtt catataaaaa caaaacttga tctccaaaaa aaaaaaaaaa 600 



<210> 12 

<211> 665 

<212> USX 

<213> Homo sapien 

<220> 

c221> niBC_£eature 
c222> tl) . . . (685) 
c223> n = A,T,C or O 



<400> 12 

accagtcctg tgaaageaca actgaaggca gaaagtgtra ggattttgca cctaatgctc 60 

attateatgg tattgaegga cctaagaaaa taaaaattag accaagcccc caaataagct 120 

gcatgcattt gtaacatgat tagtagattt gaacatatag atgtagtatn ttgggtatct 180 

aggtgtttta tcattatgta aaggaattaa agtaaaggac tttgtagttg tttttattaa 240 

atatgcatat agcagagtgc aaaaatatag caaaaatana aactaaaggt agaaaagcat 300 

tttagatatg ccctaacnta nnaactgtgc caggtggccc tcggaataga tgccaggcag 3G0 

agaccagcgc ctgggtggtg cctccecttg cctgcocccc cgaagaactt ccctcacgtg 420 

angcagtgcc ctcgtaggtg tcacgtggan tantggganc aggccgnncn gtnanaagaa 480 

ancanngrga nagtttcncc gcngangcng aactgtccct gngccnnnac gctcccanaa 540 

cntntccaat ngacaacega gtttccnnnc tccngnaacc tngccgnnnn cnngcccnnc 600 

cantntgnta accccgcgcc cggatcgctc tcrmntcgct ctcncncnaa ngggntttcn 660 

cnnccgccgt cncnnccccg cnncc 685 

<210> 13 

<211> 694 

<212> DMA 

<213> Homo sapien 



<220> 
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<22l> misc_feature 
«222> (1) .7. (694) 
<223> n - A,T,C or G 

<4Q0> 13 

cactagtcac tcattagcgt ttccaatagg gctcttaagt ccagtagatt acgggtagtc 

agttgacgaa gatctggttt acaagaacta attaaacgtt ccattgcatt tttgtaagaa 120 

cagaataacc ttataaaatg tttgtagttt acaattgccg aaaataattt aaagacactt 

tttceccgtg tgtgcaaatg tgtgtttgtg atccatttct cttttttttt taggacacct 

gtttactagc tagctctaca atatgccaaa aaaggatttc tccctgaccc catccgtggt 

Ccaccctctt ttccccccat gctttttgcc ctagtttaca acaaaggaat gatgatgatt 360 

taaaaagtag ttctgcatct tcagtatctt ggtcctccag aaccctccgg ttgggaaggg 420 

gatcattctt taccggtcat tcccccttgg agtgtaetae tttaacagat ggaaagaact 480 

cactggccat ggaaacagcc gangtgttgg gagccagcag tgcatggcac cgtccggcat 540 

ctggcntgat tggtctggct gccgtcattg tcagcacagt gccatgggac atggggaana 600 

ctgaecgcac ngccaatggt tttcaegaag aaCacngcat ncncngtgat cacgcnancc 
angacgctat gggggncana gggccanttg cccc 

<210> 14 

<211> 679 

<212> DNA 

<213> Homo sapien 



60 



180 
240 
300 



660 
694 



<220> 

<.221> misc_feature 
<222> (1) . . . (679) 
<223> n = A,T,C or G 



<400> 14 

cagccgcctg catctgCatc cagcgccang tcccgccagt cccagctgcg cgcgcccccc 

agtccegnac ccgttcggcc cangctnagt tagncctcac cannceggtc aaaggangca 

ccaagtgcat caaatacctg cngencggat ntaaatccat cttctggctt gecgggatcg 

cCgtccncgc cattggacta nggctccgat ncgactctca gaccanganc accttcganc 

naganactaa tnatnattne Eccagcttct acacaggagt ctacactctg atcggatccg 

gcnccctcnt gatgctggtg ggcttcctga gctgctgcgg ggctgtgcaa gagtcccant 

gcatgctggg actgttcttc ggcttcntct tggtgatatn cgccattgaa atacctgcgg 

ccatctgggg atattccact ncgatnatgt gattaaggaa ntccacggag ccttacaagg 

acacgtacaa cnaoetgaaa accnaggacg anccccaccg ggaancnctg aangccaccc 

actatgcgtt gaactgcaat ggtttggctg gggnccctga acaatttaat cncataeatc 

tggccccann aaaggacntn ctcganncct tcnccgtgna attcngttct gacnccatca 
cagaagectc gaacaatcc 



<210> 15 

<211> 695 

<212> DNA 

<213> Homo sapien 



60. 
120 
130 
240 
300 
360 
420 
480 
540 
600 
660 
679 



<220> 

<221> miec_feature 

<222> U)...<695) 

<223> n - A,T,C or G 



<400> IS 

accagcggat aaaggccagg gacgctgctc aacctcctac catgtacagg gacgtctccc 
cattacaact acecaatccg aagtgtcaac tgtgccagga ctaanaaacc ctggtttcga 



60 
120 
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600 
660 



tcaaaaaagg gcctgaaaaa aggggagcca caaatccgtc tgcttcctca cattantcnt 180 

tggcaaatna gcattctgtc tcnttggctg cngcctcanc ncaaaaaanc ngaactcnat 240 

cnggcccagg aatacatctc ncaatnaacn aaatCganca aggcnntggg aaacgccnga 300 

tgggattatc ntccgcttgt tganetecta agtttcnttc ccttcattcn accctgccag 3 SO 

ccnagttctg ttagaaaaac gccngaattc naacnccggt tttcncactc ngaatteaga 420 

tctncanaaa cttcctggcc acnattcnaa ttnanggnca cgnacanacn ccttccatna 480 

ancncacccc acntttgana gccangacaa tgactgcntn aantgaaggc ntgaaggaan 540 
aactttgaaa ggaaaaaaaa ctcCgtttcc ggccccetcc aacncttccg tgttnancac 
tgccttctng naaccctgga agcccngnga cagtgttaca tgtcgctcta nnaaacngac 

ncttnaatnt cnatctcccc nanaacgatt ncncc 695 

<210> 16 

<211> 669 

e212> DNA 

<213> Homo sap i en 

<220> 

<221> misc_feature 

<222> (1) .7. (669) 

<;223> n a A,T,C or G 



60 
120 



<4O0> 16 

cgccgaagca gcagcgcagg ttgtccccgt ttcccctccc ccttcccttc tccggttgcc 

etcccgggcc ccttacacte cacagtcccg gtcccgccat gtcccagaaa caagaagaag 

agaaccctgc ggaggagacc ggcgaggaga agcaggacac gcaggagaaa gaaggtatcc 180 

tgcctgagag agctgaagag gcaaagccaa aggccaaata cccaagccta ggacaaaagc 240 

ctggaggctc cgacttcctc atgaag&gac tccagaaagg gcaaaagtac tttgactcng 300 

gagactacaa catggccaaa gccaacatga agaataagca gctgccaagt gcangaccag 360 

acaagaacct ggtgacEggt gatcacatcc ccaccccaca ggacccgccc agagaaagtc 420 

cccgctcgtc accagcaagc ttgcgggtgg ccaagtrgaa tgatgctgcc ggggctctgc 480 

canatctgag acgcttccct ccctgcccca cccgggtcct gtgctggccc ctzgeccttcc 540 

tgctettgca gccangggtc aggaagtggc ncnggcngtg gctggaaagc aaaacccttt 600 

cctgttggtg tcccacccat ggagcccctg gggcgagccc angaacttga nccttcttgt 660 

tatctcncc 669 

<210> 17 

<211> 697 

<212> DNA 

<213> Homo aapien 

<220> 

<221> misc_feature 
<222> (D...I697) 
<223> n a A.T.C or G 



60 



<400s 17 

gcaagaeacg gacaactaag tgagaaggta atnctctacc gctctagntn ccccnggcnn 

gacgcgctga ggagannnac gctggcccan ctgccggcca cacacgggga tcntggtnat 120 

gcctgcccan gggancccca ncnotcggan cccacntcac acccgnnccn tncgcccacn 1B0 

ncctggctcn cncngcccng occagctcnc gnccccctcc gccnnnctcn tcnncntctc 240 

cncncccccc ncnacnacct cctacccneg gctccceccc cagccccccc ccgcaancct 300 

ccacnacncc ntcnncncga ancnccnctc gcnctcngcc ccngccccct gceccccgcc 360 

cncnacnncg cgnccccccg cgcncgcngc ctcnccccct cccacnacag ncncacccgc 420 

agncacgcnc tccgcccnct gacgccccnn cccgccgcgc tcaccttcat ggnccnacng 480 

ccccgcccnc nccnctgcnc gccgncnngg cgccccgcec cnnccgngen ccncncgnng 540 
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ccccngcngn angcrigtgcg cnncangncc gngccgnncn ncaccctccg nccnccgccc 600 
cgcccgctgg gggctcccgc cncgcggntc antccccncc cncncgccca ctncccgntc 6S0 
cnncnctcnc gctcngcgcn cgcccnccnc ccccccc 697 



<210> IS 

<211? 670 

<212» DNA 

<213? Homo sapien 

<220> 

<221» miac_feature 
<222> (1) . . . (670) 
<223» n •» A, T, C or G 



<400> IB 

ctcgtgtgaa gggEgcagta cctaagccgg agcggggtag aggcgggccg gcacccccct 60 

ctgacctcca gtgccgccgg cctcaagatc agacatggcc cagaacetga acgacctggc 120 

gggacggctg cccgccgggc cccggggcat gggcacggcc ctgaagctgt tgctgggggc 180 

cggcgccgcg gcctacggcg tgcgcgaatc tgtgttcacc gtggaaggcg ggcncagagc 240 

catcttcttc aatcggatcg gtggagtgca caggacacta tcctgggccg anggccttca 300 

cttcaggatc cttggttcca gtaccccanc atctatgaca ttcgggecag accccgaaaa 360 

aatctccccc ctacaggctc caaagaceta cagatggtga atatctccct gcgagtgttg 420 

tctcgaccaa tgetcangaa ctecctaaca tgttccancg cctaagggct ggactacnaa 480 

gaacgantgt cgccgtccat tgtcacgaag tgctcaagaa tttnggtggc caagttcaat 540 

gncctcacnn ctgatcnccc agcggggcca agetancccn ggctgatccc cgggganctg 600 

acnnaaaagg gccaaggact tcccctcatc stggataaCg tggccntcac aaagctcaac 660 

Cttanccacc 670 



<210> 19 
<211> 606 
<212> DNA 

<213? Homo sapien > 
<220> 

<221> roisc_feature 
<222> (1) . . . (606) 
<223> n = A,T,C or G 



<400> 19 

actagtgcca acctcagctc ccaggeoagt cctctgaatg tcgaggagtt ccaggatctc 60 

tggcctcagt tgtccttggt tategatggg ggacaaattg gggatggcca gagccccgag 120 

tgecgccttg gctcaactgt ggttgatetg ecegtgcceg gaaagtctgg caccattcgt 1B0 

ccaggctgtg ccctggaaag tactacagcc atcctccaac agaagtacgg actgctcccc 240 

tcacatgcgt cetacctgtg aaaccctggg aagcaggaag gcccaagace tggtgccgga 300 

cactatgtgt ctgcccactg acgactgtca aggccecaet cgcagaggcc accggagcta 360 

gggcactagc ctgactttta aggcagcgtg tctttctgag caecgtagac caagccctcg 420 

gagctgccgg cttagccttg cacctgggga aaggatgtat tcacttgtat cttcacatae 480 

cagccaaaag ctgaacggaa aagttnagaa cacccctagg tggccttant ctaataagtt 540 

tcttctgtct gttttgtttt tcaattgaaa agtcattaaa taacagatcc agaacctagt 600 

gagacc 506 



<210> 20 

c211> 449 

<212> DKA 

<213> Homo sapien 
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<400> 20 

actagtaaac aacagcagca gaaacatcag tatcagcagc gtcgccagca ggagaataeg 60 

cagcgccaga gccgaggaga acccccgcte cctgaggagg acctgtccaa actcctcaaa 120 

ccaccacagc cgcctgccag gatggactcg ctgctcattg caggccagat aaacacttac 180 

tgccagaaca tcaaggagtt cactgcccaa aactcaggca agctccccat ggcccaggct 240 

cttcaagaat acaacaacta agaaaaggaa gtttccagaa aagaagCtaa catgaactot 300 

tgaagtcaea ccagggcaac tcttggaoga aatatatttg catattgaaa agcacagagg 360 

atttctttag tgtcattgcc gactttggct ataacagtgC ctttctagcc ataataaaat 420 

aaaacaaaat ctcgactgct tgctcaaaa 449 

<210> 21 

<211> 409 

<212> DMA 

<213> Homo sapien 



60 



300 
360 
409 



<400> 21 

tatcaatcaa ctggtgaata actaaacaat gtgtggtgtg atcatacaaa gggtaccact 
caatgataaa aggaacaagc tgcctatatg tggaacaaca tggatgcatt tcagaaactt 120 
tacgtegagt gaaagaacaa acacggagaa catactatgt ggttctcttt atgtaacatt 180 
acagaaataa aaacagaggc aaccaccttt gaggcagtat ggagcgagat agactggaaa 240 
aaggaaggaa ggaaactcta cgctgatgga aatgtctgtg tcttcattgg gtggcagtta 
tgtggggata tacatttgtc aaaatttatt gaactatata craaagaact ctgcatttta 
ttgggatgta aataatacct caattaaaaa gacaaaaaaa aaaaaaaaa 

<2LO> 22 

<211> 649 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (649) 

<223> n - A.T.C or G 

<400> 22 

acaattttca ttatcttaag cacattgcac actectacag aacctgtgat cattcccgca 60 

tgacaaggat ggtacttgca eatggtgaat taccactgtt gacagtttcc gcagaaatcc 120 

tatttcagtg gaccaacatt gtggcatggc agcaaatgcc aacattttgt ggaatagcag 180 

caaatctaca agagaccctg gttggttttt cgttttgttt tctttgettt ctcccccttc 240 

tcctgaatca gcagggatgg aangagggta gggaagttat gaattactcc ttccagtagt 300 

agctctgaag tgtcacattt aacatcaget ttttttaaac aCgattctag ctnaatgtag 360 

aagagagaag aaagaggaag tgctcacttt tttaacacac tgatttagaa atttgatgtc 420 
ttatatcagt agttctgagg tattgatagc ttgctttatt tctgccttta cgttgacagt 
gtcgaagcag ggtgaacaac taggggcata tatatcccct cttttcgtaa gccgtttcat 
gatgttttct ttggaatttc cggataagtt caggaaaaca tctgcatgtt gttatctagc 

ctgaagctcn tatccatctc attacaacaa aaacncccag aacggnttg 649 

<210> 23 

<211> 669 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc feature 



430 
540 
600 
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c222> (1) . . . (669) 
<223> n - A.T.C o 



or G 



<400> 23 



actagtgccg tactggctga 
tactctcagt caccagctct 
tatcctctga cagccttcgg 
tcacctgtcg tgcccccctc 
cgcaaggtgg tgctgacgca 
ctgacacttc tgctgaagtt 
ccaaatgaga atatccccga 
gctgaecaga gocggttgac 
ggaacagtac cctcaactca 
gccccgatct gcgctgtggc 
agtattacct gtgaagccct 
nttccaacc 



aatccctgca ggaccaggaa gagaaccagc tcagactttg 
ggaattagat aaactccttg aagaCgtcag gaatgggatc 
gctgccccgg ccccagcagc cacagcagga ggaggtgaca 
tgtcaagact ccgacacctg aaccagctga ggtggagact 
gtgcaacatt gagccggtgg aggagggagt caaacaccac 
ggaggacaaa ctgaaccggc acctgagctg tgacctgatg 
gttggcggct gagctggtgc agctgggctt cattagtgag 
ttetctgcta gaagagactt gaacaagttc aatttcgcca 
gccgctgtca ccgtctcccc ttagagctca cccgggccag 
cgtcctggac gtgctgcacc ctctgtcctt ccccccagtc 
tccctccttt attattcagg anggctgggg gggctccteg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
£60 
669 



<210> 24 

<211> 442 

<212> DMA 

<213> Homo sapien 

<400> 24 

actagtacca tcttgacaga ggatacatgc tcccaaaacg tttgttacca cacttaaaaa 60 

tcactgccat cattaagcat cagctccaaa actatagcca ttcatgattt acttttteca 120 

gacgactatc attattctag ecccttgaat tcgcaagggg aaaaaaaaca aaaacaaaaa 180 

cttacgatgc acttttctcc agcacatcag aEttcaaatt gaaaactaaa gacatgctae 240 

ggtaatgcac ttgctagtac tacacacttt ggtacaacaa aaaacagagg caagaaacaa 300 

cggaaagaga aaagccttcc tttgttggcc cctaaactga gtcaagaect gaaacgtaga 360 

gatgatctct gacgatacct gtatgtfcctfc attgtgtaaa taaaattgcC gg&atgaaat 420 

gaccCaaaaa aaaaaaaaga aa 442 

<210> 25 

<211> 656 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (656) 
<223» n - A,T,C or G 

<400> 25 

tgcaagcacc acacactgtt tgaattttgc acaaaaagcg acegeaggat caggtgatag 60 

ccccggaatg tacagtgtct tggtgcacca agatgccttc caaaggctga cataccttgg 120 

accctaatgg ggcagagagt atagccctag cccagtggtg acacgaccac tccctttggg 180 

aggcctgagg tagaggggag tggtatgtgt tttctcagtg gaagcagcac atgagtgggt 240 

gacaggatgt tagataaagg ctctagttag ggtgtcattg tcatttgaga gaccgacaca 300 

ctcctagcag ctggtaaagg ggcgccggan gccatggagg anctccagaa acattagcac 360 

gggctgatct gattacttcc tggcatcccg ctcactttta tgggaagtct tattagangg 420 

atgggacagt tttccatatc cttgctgtgg agctctggaa cactctctaa atttccctct 480 



aetaaaaaec actgccctaa 
tgacatantt cttggcatgg 
ctcccganac ccatctacac 



ctacactecc tccttgaagg aaeagaaacg gaactttctc 
ggagccagcc acaaatgana atctgaacgt gcccaggttt 
agaattggtt aaaccctccc ttggaataag gaaaaa 



540 
600 
656 
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c210> 26 

<211» 434 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (D...U34) 

*223s n = A,T,C or a 



<400» 26 

actagttcag actgccacgc caaccccaga aaatacccca catgccagaa aagtgaagtc 

ctaggtgttt ccatctatgt ttcaacctgc ccatctacca ggccccgcga taaaaacaaa 120 

acaaaaaaac gctgccaggt tttagaagca gttceggtct caaaaccacc aggatcctgc 180 

caccagggct cttttgaaat agtaccacat gtaaaaggga atttggcttt cacttcatct 240 

aacaaccgaa ttgtoaggct ttgattgata attgtagaaa caagcagccc tctgttgtgg 300 

gaataagtta taatcagtat tcaccCcttt gtttettgtc actcttttcc ctctaattgt 360 

gtcatttgta ctgtttgaaa aatatttctt ctatnaaatt aaactaacct gccttaaaaa 420 
aaaaaaaaaa aaaa 



60 



<210» 27 

c211> 654 

<212> DNA 

<213> Homo sapien 



■c220> 

<221> misc_feature 
<222> (1) . . . (654) 
<223.-» n - A,T,C or 0 



actagtccaa cacagccaga aacattgttt tgaatcctct gtaaaccaag gcattaatcc 
taataaoeca ggacccattt aggtaccact tgatacaaaa aggataccca taatgaatat 
ttratactgc atcctttaca ttagccacta aatacgttat tgcttgatga agacccttca 
cagaatccta tggattgcag catttcactt ggctacttca tacccaegcc ttaaagaggg 
gcagtttcto aaaagcagaa ocatgccgcc agttctcaag ttttccecct aaccccattt 
gaatgtaagg gcagctggcc cccaatgtgg ggaggtccga acatcccctg aattcccact 
ttctcgttcg cggceaaatg acagtttctg tcactactta gattccgatc ctccccaaag 
gcgttgattt acaaagaggc cagctaacag cagaaatcat gaccctgaaa gagagatgaa 
attcaagctg cgagccaggc agganctcag tatggcaaag gtcttgagaa tcngccattt 
ggtacaaaaa aaattttaaa gcnttcacgt tataccatgg aaccatagaa anggcaaggg 
aattgttaag aanaatctta agtgtccaga cccanaanga aaaaaaaaaa aaaa 



<210> 23 

<211> 670 

<212> DMA 

<213> Homo sapien 



60 
120 
130 
240 
300 
360 
420 
430 
540 
600 
654 



<220> 

<221> rai8c_feature 
<222> (1)...(670) 
<223> n » A,T,C or G 



«400» 28 

cgtgtgcaca tactgggagg atttccacag ctgcacggtc acagccctta cggattgcca 



60 
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ggaaggggcg aaagatatgt gggataaact gagaaaagaa nccaaaaacc tcaacatcca 120 

aggcagctta ttcgaactct gcggcagcgg caacggggcg gcggggtccc tgctcccggc 180 

gttcccggtg ctcctggtgt cccccccggc agctttagcg acctgnctct ccttcegagc 240 

gtggggccag ctccccccgc ggcgcccacc cacnctcact ccatgctccc ggaaatcgag 3 00 

aggaagatca ttagttcttt ggggacgtcn gcgattctct gtgatgctga aaaacactca 360 

tatagggaaC gtgggaaatc cCganctctt tnttatntcg tntgatttct tgtgtcccac 420 

ttgccaaaae gttaccaatc agtgaccaac cnagcacagc caaaaaccgg acntcngctc 480 

tagtccgtct tcacacacag aataagaaaa cggcaaaccc accccacttt tnantttnat 540 

tactactaan ttttttocgt tgggcaaaag aatctcagga acngccctgg ggecnecgta 6 00 

ctanagttaa ccnagctagt tncatgaaaa atgatgggct ccncctcaac gggaaagcca 660 

agaaaaagnc 670 



<210> 29 

<211> 551 

<212> DNA 

<213> Homo sapien 

e220» 

c221> raiac_f eature 

<222> U).T.(551) 

<223> n - A,T,C or G 



<400> 29 

accagtcctc cacagcccgt gaatccccce agacctttca agcatagtga gcggagaaga 60 

agatctcagc gtttagccac cctacccacg cccgatgatt ccgtagaaaa ggtttettot 120 

ccctctccag ccactgatgg gaaagtattc tccatcagct ctcaaaatca gcaagaacct 180 

tcagtaccag aggtgcctga tgttgcacat ttgccacttg agaagctggg accctgtctc 240 

cctcttgact raagtcgtgg ttcagaagtt acagcaccgg eagcctcaga ttcctcttac 3 00 

cgtaatgaat gtcccagggc agaaaaagag gatacncaga tgcttccaaa tccttcttcc 360 

aaagcaatag ccgacgggaa gaggagctcc ageagcagca ggaatatcga aaacagaaaa 4 20 

aaaagtgaaa ctgggaagac aaaagctcaa cagcatctgg taaggagaaa aganaagatg 4 80 

aggaaggaag agagaagaga gacnaagatc nctacggacc gnnncggaag aagaagaagn 540 

aaaaaanaaa a 551 



<210> 30 

<211> 684 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1)...(684) 
<223a n - A,T,C or Q 



<400> 30 

actagttcta tctggaaaaa gcccgggttg gaagaogctg tggagagtgc gtgtgcaatg 60 

cgagacccat tccttggaag catecccggo aaaaatgcag ctgagtacaa ggttatcact 120 

gtgatagaac ctggactgct ctttgagata atagagatgc tgcagtctga agagactecc 180 

agcacccctc agttgaatga attaatgacg gctcccgagt caactctact ggctcaggaa 240 

ccacgagaga tgactgcaga tgtaatcgag cttaaaggga aattcctcat caacttagaa 300 

ggCggtgata ttcgtgaaga gtcttcctat aaagtaattg tcatgccgac tacgaaagaa 360 

aaatgccccc gttgttggaa gtatacagcg ggagtcttca gacacactgt gecctcgatg 420 

tgcagaagtt gtcagtggga aaacagtatt aacagctcac tcgagcaaga accctcctga 480 

cagtactggg ctagaagtct ggatggatta tttacaatat aggaaag&aa gccaagaatt 540 

aggtnatgag tggatgagta aatggtggan gatggggaat tcaaatcaga attatggaag 600 
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aagttnttcc egttactata gaaaggaatt atgtttattt acatgcagaa aacatanatg 660 
tgtggtgtgt accgtggatg gaan 6B4 

<210> 31 

<211> 654 

<212> DMA 

<213> Homo sap i en 

<220> 

<221> misc_feature 
<222> (1) . . . (654) 
<223> n = A,T,C or Q 

<400> 31 

gcgcagaaaa ggaaccaata tttcagaaac aagcttaata ggaacagctg cctgtacacc 60 

aacatcttct cagaatgacc cagaagttat catcgtggga gctggcgtgc ttggctctgc 120 

tttggcagct gtgctctcca gagatggaag aaaggcgaca gtcattgaga gagacttaaa 180 

agagcctgac agaacagttg gagaattcct gcagccgggt ggtcatcacg ttctcaaaga 240 

ccttggtctt ggagatacag tggaaggtct tgatgcccag gctgtaaatg gttacatgat 300 

tcaegatcag ggaaagcaaa tcagangttc agattcctta ccctccgtca gaaaacaatc 360 

aagtgcagag tggaagagcc ttccatcacg gaagactcat catgagtctc cggaaagcag 42 0 

ctatggcaga gcccaatgca aagtttaCtg aaggtgttgt gttacagtea ttagaggaag 46 0 

acgatgttgt gatgggagtt cagtacaagg ataaagagac tgggagatat caaggaactc 54 0 

catgctccac tgaccgttgt cgcagatggg cttttctcca anttcaggaa aagcctggtc 600 

tcaataaagt ttctgtatca ctcatttggt tggctcceta tgaagaatgc nccc 654 

<210> 32 

<211> 673 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (673) 

<223> o » A,T,C or G 

<400> 32 

actagtgaag aaaaagaaat ccCgatacgg gacaaaaatg ctcttcaaaa catcattctt 60 

tatcacctga caccaggagt tttcattgga aaaggatttg aacctggcgt tactaacatt 120 

tcaaagacca cacaaggaag caaaatcttt ctgaaagaag taaatgatac acctctggtg 180 

aatgaatcga aatcaaaaga atctgacatc atgacaacaa atggtgtaat tcatgttgta 24 0 

gataaactcc tetotccagc agacacacct gttggaaatg atcaactgcc ggaaatactt 300 

aataaactaa tcaaatacat ccaaattaag tttgttcgtg gtagcaccte caaagaaatc 360 

cccgtgactg tctatnagcc aattattaaa aaatacacca aaatcattga tgggagtgcc 420 

tgtgggaaat aactgaaaaa gagaccgaga agaacgaatc atcacaggtc ctgaaaeaaa 480 

atacctagga tttctactgg aggtggagaa acagaagaac tccgaagaaa ttgttacaag 540 

aagangtccc aaggccacca aattcattga aggtggtgac ggtctttatt tgaagatgaa 6 00 

gaaattaaaa gacgcttcag ggagacnccc catgaaggaa etgccagcca caaaaaaatt 660 

cagggattag aaa 673 

<210> 33 

<211> 673 

<212» DNA 

<213> Homo aapien 
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<220> 

<221> misc_f eature 
<222> (1) . . . (673) 
<223> n = A,T,C or Q 



<400> 33 

actagttatt tactttcctc cgcttcagaa ggtttttcag accgagagcc taagcatact 60 

ggatctgttg ettcttttgg gtctcacctc atcagtgtgc atagcggcag aaattataaa 120 

gaaggttgaa aggagcaggg aaaagatcca gaagcatgtt agttcgacac catcaccttt 180 

cctcgaagta tgacgcatat tgcattattt tatttgcaaa ccaggaattg cagtctgagg 240 

atcatttaga agggcaagtt caagaggaca tgaagatttg agaacttttt aactattcat 300 

tgactaaaaa tgaacattaa tgttnaagac ttaagacttt aacctgctgg cagtcccaaa 3E0 

tgaaattatg caactttgat atcatattcc ttgattcaaa ttgggctttt gtgatcgant 420 

gaaactttat aaagcatatg gtcagttatt tnattaaaaa ggcaaaacct gaaccacctt 480 

ctgcacttaa agaagtctaa cagtacaaat acctatctat ctcagatgga tntatttntt 540 

tncattttta aatattgtac tatctatggt nggtggggct Ctotcaccaa tacacaaatn 600 

aatttatcat ttcaanggca ttctatttgg gtttagaagt tgattccaag nanCgcatat 6 60 

ttcgctactg tnt 673 



<210> 34 

<211> 604 

<212> DMA 

<213> Homo sapien 



<220> 

<221> miec_f eature 

<222> {X) ... (6841 

<223> n = A,T,C or G 



<400> 34 

actagtttat tcaagaaaag aacttactga ttcctctgtt cccaaagcaa gagtggcagg 60 

tgatcagggc tggtgtagca tccggttcct ttagtgcagc taactgcatt tgtcactgat 120 

gaccaaggag gaaatcacta agacatttga gaagcagtgg tatgaacgtt cttggacaag 180 

ccaeagttct gagcctcaac cctgtagttt gcacacaaga acgagctcca cctccccttc 240 

ttcaggagga acctgtgcgg atagattggc tggactcttc aatggttctg ggttgcaagt 300 

gggcactgtc atggctgggt atggagcgga cagcceeagg aatcagagcc ccagcccggc 360 

tgcctggttg gaaggtacag gtgttcagca ccttcggaaa aagggcataa agtngtgggg 420 

gacaattctc agtccaagaa gaatgcattg accattgctg gctatttgcc tncctagtan 480 

gaattggacn catttttgac cangatnntt ctnctatgct ttnttgcaac gaaaccaaat 540 

cccgcatcat ctacaagtgg tatgaagtcc tgcnnccccc agagaggctg ttcaggcnat 600 

gtcttccaag ggcagggtgg gttacaccat tttacctccc ctctcccccc agattatgna 66 0 

cncagaagga atttntttcc tccc 684 



<210> 35 

<211> 614 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (614) 
<223> n - A, T,C or G 



<400> 35 

aetagtccaa cgcgttngcn aatattcccc tggtagccta cttccttacc cccgaatatt 



60 
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ggtaagatcg agcaacggct ccaggacatg ggttctctcc tcctgtgatc attcaagtgc 120 



ISO 



aaaaaaaaaa aaaa 



ecactgcatg aagactggct tgtctcagtg tutcaacctc accagggceg tctctcggtc 

cacacctcgc cccctgttag tgccgtatga cagcccccat canaegacct cggccaagtc 24 0 

acggtttctc tgtggtcaat gttggtnggc tgattggtgg aaagtanggt ggaccaaagg 300 

aagncncgtg agcagncanc nccagttctg caccagcagc gcctccgtcc tactngggtg 360 

ttccngtttc tcctggccct gngtgggcta nggcccgatt cgggaanatg cctttgcang 420 

gaaggganga taantgggat ccaccaattg attctggcaa aacnatntct aagattnttn 480 

tgctttatgt ggganacana tctanctctc atttnntgct gnanatnaca ccctaccogt 540 

gntcgancnc gtcttcgatc ttcgganaca cnccancnaa tactggcgtt ctgttgctaa 



600 
614 



<210> 36 
<211> 686 
<212> DNA 
<213» Homo aapien 

<220> 

<221> misc_feature 

<222> (1) - • ■ <S86) 

<223> n - A,T,C or G 

<400> 36 

gtggctggcc cggttctccg cttctcccca tcccctactt tcctccctcc ctccctttcc 
ccccctcgtc gactgttgct tgctggtcgc agactccctg acccctccct cacccccccc 120 
taaccteggt gccaccggat tgcccttctt ttcctgttgc ccagcccagc cctagtgtca 180 
gggcgggggc ctggagcagc ccgaggcact gcagcagaag ananaaaaga cacgacnaac 240 
cccagctcgc cagtccggtc gctngcttcc cgccgcatgg caatnagaca gacgccgctc 300 
acctgctctg ggcacacgcg acccgtggtt gatttggcct tcagtggcat cacccttatg 360 
ggtatttctt aatcagcgct tgcaaagatg gctaacctat gctacgccag ggagatacag 420 
gagaccggat tggaacattt ttggggtcta aaggtctgtt cggggtgcaa cactgaataa 480 
ggatgccacc aaagcagcta cageagctgc agatttcaca gcccaagtgt gggatgctgt 
ctcagganat naattgataa cctggctcac aacacattgt caagaatgtg gacttcccca 
ggatattatt atttgtttac cggggganag gataactgtt tencntattt taattgaaca 
aactnaaaca aaanctaagg aaatcc 

<210> 37 
<211> 681 
<212> DNA 
<213> Homo sapien 

<220> 

«221> raisc_feature 
<222> (1) . . . (661) 
<223> n - A,T,C or G 



60 



S40 
600 
660 
686 



<400> 37 

gagaeanacn naacgtcang agaanaaaag angcacggaa cacaanccag gcncgatggc 
caccttccoa ccagcancca gcgcccccca gcngccccca ngnccggang accangactc 

cancctgnat caatctganc tctattcctg gcccatncct acctcggagg tggangccgn 180 

aaaggtcgca cnnncagaga agctgctgcc ancaccancc gccccnnccc cgncgggctn 240 

nataggaaac tggtgaccnn gctgcanaat tcatacagga gcacgcgang ggcacnnnct 300 

cacactgagt tnrmgatgan gcctnaccan ggacctnccc cagcnnattg annacnggac 360 

cgcggaggaa ggaagacccc gaacnggacc ctggccggcn tgccaccccc ccacccctag 420 

gactatnccc cttgactgag tctctgaggg gccacccgaa cccgcctcca ttccctacca 480 

aotnntgctc natcgggact gacangccgg ggatnggagg ggctatcccc cancatcccc 540 



60 

120 
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tnanaccaac agcnacngan natnggggct ccccngggtc ggngcaacnc tcctncaccc 600 
cggcgcnggc cttcggtgnt gtcctccntc aacnaatccc naaanggcgg gccccccngt 660 
ggactcctcn ttgttccctc c 681 

<210> 38 

<211> 687 

<212> DNA 

<213> Homo sapien 



<220> 

<221> mi8C_f eature 
<222> (1) . . . (687) 
<223> n = A,T,C or G 



<40Q> 38 

canaaaaaaa aaaacatggc cgaaaccagn aagctgcgcg acggcgccac ggcccctctt 60 

cccccggcct gtgtccggaa ggtttccctc cgaggcgccc oggctcccgc aagcggagga 120 

gagggcggga cntgccgggg ccggagctca naggccctgg ggccgctctg ctcccccgcc ISO 

accgcaaggg cggcgctaac ctnaggcctc cccgcaaagg tccccnangc ggnggcggcg 240 

gggggctgtg anaaccgcaa aaanaacgct gggcgcgcng cgaacccgtc cacccccgcg 30a 

aaggananac ttccacagan gcagcgtttc cacagcccan agccacnttC ctagggtgat 360 

gcaccccagt aagttcctgn cggggaagct caccgctgtc aaaaaanctc Ctcgctccac 420 

cggcgcacna aggggangan ggcangangc tgccgcccgc acaggtcatc tgatcacgtc 480 

geccgcccta ntctgctttt gtgaatctcc actttgttca aocecacccg ccgttctctc 540 

ctccttgcgc cetcccctna ccccaanaac cagcttcccc tacccnatng tanttnctct 600 

gcncnngtng aaactaactc ggtccnccgg aacctcttnc ctgtggcaac tgctnaaaga 660 

aactgctgtt ctgnttactg cngtccc 687 



<210> 39 

<211> 695 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miacfeature 
<222> (1) . . . (695) 
<223> n - A,T,C or G 



<400> 39 

actagtctgg ectacaatag tgtgattcat gtaggactcc cttcaccaat tcaaaacccc 60 

eagaaaaacg tatacagatt atataagtag ggataagatt tctaacattt ctgggctctc 120 

egacccctgc gctagactgt ggaaagggag tatcattata gtatacaaca ccgctgttgc 180 

etcactagct ataacatgat aggtgctgaa ttgtgattca caatctaaaa acactgtaat 240 

ccaaactttt ttttttaaet gcagatcatg catgtgaatg ttaatgttaa tttgctcaan 300 

gttgttatgg gtagaaaaaa ccacatgcct taaaatttta aaaagcaggg cccaaactca 36 0 

ttagtttaaa attaggggta tgtttccagt ttgttattaa ntggtcatag ctctgtttag 42 0 

aanaaaccna ngaacangat tcngaaanct aagntgacac tatttnccag tgacttgtta 480 

atttgaaatc anacacggca ccttccgttt tggtnctatt ggnntttgaa cccaancngg 540 

neccaaatct tnttggaaac ngtccnttta acttttttac nanatctcat ttctttattt 600 

Cggaatggcc ctatttaang tcaaaagggg ggggnnccac naccattcnt gaataaaact 660 

naatatatat ccttggtcco ccaaaattta aggng 69S 



<210> 40 
<211> 674 
<212> DNA 



WO 00/61612 



17 



PCT/USOO/08896 



<213> Homo sapien 



e220> 

<221> misc feature 
<222» (1) .7. (674) 
<223> n • A.T.C or G 



<400> 40 

actagtagtc agttgggagt ggttgctaea ccttgacttc atttaeatga atttccaeee 60 

tatcaaacaa tagaaaagaa aatcccggtg cttgcagtag agttaeagga cattctatgc 120 

ttacagaaaa tatagccatg attgaaatca aatagtaaag gctgttctgg ctttttatce 180 

tcttagctca tcttaaataa gtagtacact tgggatgcag tgcgtctgaa gtgctaacca 240 

gttgcaacaa cagcacaaat cgaacttagg atgtgtctct tctcttctgt gtttcgattt 300 

tgatcaattc tttaatnccg ggaacctata acacagtttt cctattctcg gagataaaaa 360 

ttaaatggat cactgaiatt taagtcattc tgcctctcat ctnaatattc catattctgt 420 

attagganaa antacceccc agcacagccc cctctcaaac cccacccaaa accaagcact 4S0 

tggaacgagt ctcctttart tccgaantgc ggatggtata acccatatcn ccccaattcc 540 

tgnttgggtt gggtattaat ttgaactgtg catgaaaagn ggnaatcttt nctctgggcc 600 

aaantttncc ggttaatttg nctngncaaa eccaatttnc cttaagggtg tctetataaa 660 

attcgctatt cngg 674 



<210> 41 

<211> 657 

<212> DNA 

<213» Homo Bapien 



<220s 

<221> misc_feature 
<222> (1) . . . (657) 
<223> ii = A.T.C or G 



<400> 41 

gaaacatgca agtaccacac actgtttgaa ttttgcacaa aaagtgactg tagggatcag 
gtgatagccc cggaatgtac agtgtcttgg cgcaccaaga tgccttcnaa aggctgacat 

accttgggac cctaatgggg cagagagtat agccctagcc cagtggtgac acgaccactc 180 

cecttgggag gctgaagtta aagggaatgg tatgtgtttt ctcatggaag cagcacatga 240 

atnggtnaca ngatgttaaa ncaaggntct antttgggtg tcttgtcatt tgaaaaantg 300 

acacactcct ancaactggt aaaggggtgc tggaagccac ggaagaactc taaaaacatt 360 

agcacgggcc gatctgatta cttcctggca tcccgctcac ttttatggga agtcttatea 420 

naaggatggg anantttccc atatccttgc tgttggaact ctggaacact ctctaaattt 480 

ccctctaCta aaaatcactg nccttactac acttccccct tganggaata gaaacggaoc 540 

tttctctgac ttagttcCtg gcatggganc cagcccaaat taaaacccga cttntccggt 600 

ttctccngaa ctcacctact tgaattggta aaacctcctt tggaatttagn aaaaacc 657 



60 
120 



<210> 42 

c211> 389 

c212> DNJV 

<213> Homo aapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (339) 
<223> n - A,T,C or G 



<4Q0> 42 
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actagtgctg aggaacgcaa acaagtttgc tgggcctcgc gagacttcac caggttgttt 6 0 

cgatagctca cactcctgca ctgtgcccgt cacccaggaa tgcctttttt aattagaaga 120 

caggaagaaa acaaaaacca gactgtgtcc cacaatcaga aacctccgtt gtggcagang 180 

ggccttcacc gccaccaggg tgtcccgcca gacagggaga gactccagcc ttctgaggcc 240 

atcctgaaga atecctgttt gggggttgtg aaggaaaacc acccggattt aaaaagatgc 300 

tgttgcctgc ccgcgtngtn gggaagggac tggtttcctg gtgaatttct taaaagaaaa 360 

atattttaag ttaagaaaaa aaaaaaaaa 38 9 



<210> 43 

<211> 279 

<212> DNA 

<213> Homo eapien 



<400> 43 

actagtgaca agctcctggt cttgagacgt cttctcgtta aggagatggg ccttttggag 60 

gtaaaggata aaatgaatga gttctgtcat gaeccactat tctagaactt gcatgacctt 120 

tactgtgtca gctctttgaa tgttcttgaa attctagact ttctttgtaa acaaataata 180 

tgtccttatc attgtataaa agctgttatg tgcaacagtg tggagaccct tgtctgatct 240 

aacaaaatac ttaaacactg aaaaaaaaaa aaaaaaaaa 279 



<210» 44 

<211> 449 

<212> DMA 

<213> Homo aapien 



c220> 

<221> misc_feature 

c222> (1) . . . i'449> 

c223> n - A,T,C or G 



<400> 44 

actagtagca tcttttctac aacgttaaaa tcgcagaagt agcttatcat taaaaaacaa 60 

caacaacaac aataaeaata aatcctaagt gtaaatcagt tattctaccc cotaccaagg 120 

atatcagcct gttttttccc ttttttctec tgggaataat tgtgggcttc ttcccaaatt 180 

tctacagcct ctttcctctt ctcatgcttg agcttccctg tctgoaogca tgcgttgtgc 240 

aagantgggc tgtttngctt ggantncggt ccnagtggaa ncatgctttc ccctgttact 3 00 

gctggaagaa acCcaaacct tcnancccta ggtgctncca ttttgtcaag tcatcaccgt 360 

atttttgtac tggcattaac aaaaaaagaa atnaaatatt gttccattaa accttaataa 420 

aacCtcaaaa gggaaaaaaa aaaaaaaaa 449 



<210> 45 

<211> S59 

<212> DNA 

<213> Homo sapien 



<220» 

«221> misc_f eature 

<222> (11... (559) 

<223s n « A,T,C or <3 



<400> 45 

actagtgtgg gggaaccacg gacacttaaa gtcaatctgc gaaataaccc ctttattaca 

cactcaccga agtcttcgag tcccagagag ccattccatg tcaaacattc caagtactct 

ttgagagecc agcatcacat caacatgccc gtgcagttca aaccgaagcc cgcaggcaaa 

tttgaagctt tgcttgtcat tcaaacagat gaaggcaaga gtactgctat tcgactaatt 
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ggtgaagctc ttggaaaaaa ttrtactagaa tacttcttgc gttaagtcaa ctacataagt 300 

tgtattttgt taactttatc tttcfcacact acaattatgc ttttgtatat atattttgta 360 

tgatggatat ctataattgt agatcttgtt tttacaagcc aataccgaag actcgactga 420 

aatattatgt atctagccca Cagtattgca cttaacCttt acagggtgaa aaaaaaactc 480 

tgtgtttgca ttgattatga tattctgaat aaatatggga atataeteta atgtgggtaa 540 



aaaaaaaaaa aaaaaggaa 



559 



<210> 46 

<211> 731 

<212> DHA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> U) .7. (73V) 

*223> n - A.T.C or G 



<400> 46 

actagttcta gtaccacggc tgtcatagat gcaaccatta tattccattt agtttctccc 60 

tcaggttccc taacaattgt ttgaaactga atatacatgc ttatgtatgt gtgtgtgttc 120 

actgtcatgt atatggtgta tatgggatgt gtgcagtttt cagtcatata tatattcata 180 

tatacatatg catatatacg tataatatac atatatacat gcatacactt gtataatata 240 

cacatatata cacatatatg cacacatatn atcactgagt tccaaagtga gtctttattt 300 

ggggcaattg tattctctcc ctctgtctgc tcactgggcc ettgcaagac atagcaattg 360 

cttgatttcc tttggataag agtcttatct tcggcactct cgactctagc cttaacttta 420 

gatttctatt ccagaacacc tctcatatct atcttaaaac ctaaganggg taaagangtc 480 

ataagattgt agtatgaaag antttgctta getaaattat atctcaggaa acccattcat 540 
ctacaaatta aategcaaaa tgatggfcteg ttgtacctga aaaaatgttt agaacaagaa ■ 600 

atgtaactgg gtacctgtta eatcaaagaa cctcnattta ctaagtctce tcatagccan 660 

acoctcatat ngccctctct gacctgantt aatananact tgaataatga atagctaatt 720 

taggntcggg c 131 



<210> 47 

<211> 640 

<212> DNA 

<213> Homo sapien 



<220> 

<221> miac_feature 
<222> (1) . . . (640) 
<223> n - A.T.C or G 



<400> 47 

tgcgngccgg tttggeccct ccttgtanga cactttcatc cgcccegaaa tcttcccgat 60 

cgttaataae tcctcaggtc cctgcctgca cagggtcctt tctcantttg ttgcctaaca 120 

gtacaccaaa tgtgacatcc tttcaccaat atngattnct tcataccaca tcnccnatgg 180 

anacgactnc aacaatettt tgatnacccn aaanactggg ggccnnaana agtacantcc 240 

ggagcagcat ggacctgtcn gcnactaang gaacaanagt nntgaacatt tacacaacct 300 

ttggtatgtc ttactgaaag anagaaacat gcttctnncc ctagaccacg aggncaaccg 360 

caganattgc caatgccaag tccgagcggc tagatcaggt aatacattcc atggatgcat 420 

tacatacntt gtccccgaaa aanaagacgc cctaanggcc tcttcanact ggtccngaaa 480 

acanctacac ctggtgctCg ganaacanac tctttggaag atcatccggc acaagttccc 540 

cccagtgggt tttnccttgg cacctaaccc accanatcna ttcggaancc attcttxgcc 600 

ntggcnttnt nttgggacca ntcttctcac aactgnaccc 6*0 
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c210> 48 

<211> 257 

<212» DNA 

<213> Homo sapien 



<400> 43 

actagtatat gaaaatgtaa atatcacttg tgtactcaaa caaaagtcgg tcttaagctt 60 

ccaccttgag cagccttgga aacctaacct gcccccctta gcaCaatcac attctctaaa 120 

tgatcttctt tgttcctgaa aaagtgattt gtattagttt tacatttgtt ctttggaaga 180 

ttatatetgt atatgtatca tcataaaata tttaaataaa aagtatcttt agagtgaaaa 240 

aaaaaaaaaa aaaaaaa 2 57 



<210> 49 

<211> 652 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (11 . . . (SS21 
<223» n = A,T,C or Q 



<400> 49 

actagetcag atgagtggct gctgaagggg cccccttgtc attctcatta taacccaate SO 

tccacttatt tgaactctta agccataaac gtacaatgac ttacgaatca gcacagttaa 120 

gttgacacca gaaactgccc atttctgtac tacactatca aataggaaac actggaaaga 19 0 

tggggaaaaa aatcctacct Caaaatggcc cagaaagttt tcagattact tcgaaaattc 240 

taaactcctt tctgtttcca aaacttgaaa atatgtagat ggactcatgc actaagactg 300 

ttttcaaagc tttcctcaca tttttaaagt gtgattttcc ttttaatata catatttatc 360 

ttctttaaag cagctatattc ccaacccatg actttggaga tacacctatn aaaccaacac 420 

aacagcangg ttattgaagc agctttctca aatgttgctt cagatgtgca agttgcaaat 480 

tttattgtat ttgtanaata caattttcgt tttaaactgt atttcaatct acttccccaa 54 0 

gatgcttttc atatagagtg aaatatccca ngataactgc ttctgtgtcg tcgcatttga 600 

cgcataactg cacaaaCgaa cagtgtacoc ctcttggctg tgcattnacc cc 652 



<210> 50 

<211> 650 

<212> OKA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) .7. (650) 
<223> n - A,T,C or G 



<400> 50 

ttgcgctttg atttttetag ggcttgtgcc ctgtttcact tatagggtct agaatgcttg 60 

tgetgagtaa aaaggagatg cccaataCtc aaagctgcta aatgttctct ttgccataaa 120 

gactccgtgt aacCgtgtga acacctggga tttttctcct ctgtcccgag gtcgtcgtct 180 

gcttcctttt ttgggttctt tctagaagat tgagaaatgc acatgacagg ctgagancac 240 

ctccccaaac acacaagctc ccagccacan gcagcctctc cacagcccca gctccgcaca 300 

ggctcctgga nggctgcctg ggggaggcag acatgggagt gccaaggtgg ccagatggtt 360 

ccaggactac aatgccttta tttccaaccg Cttgccactg ctgccctcac ccccgcccgg 420 

ctctggagta ccgcctgccc canacaagtg ggantgaaat gggggtgggg gggaacactg 480 

attcccantt agggggtgcc taacegaaca gtagggatan aaggtgtgaa cctgngaant 540 
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gcttttataa attatnttcc ttgttanatt tattctttaa tttaatctct gttnaactgc 
ccngggaaaa ggggaaaaaa aaaaaaaaat tcentttaaa cacatgaaca 

<210> 51 

e211> 545 

<212> DNA 

<213> Homo aapien 



600 
650 



<220> 

<221> misc_£eature 
<222> (1) . . . (545) 
e223> n ■ A,T,C or Q 



<400> 51 

tggcgtgcaa ccagggtagc tgaagcs^gg gtccgggact ggagattggc cattaggccc 60 

cctganattc cagctcectc ccacc. gcc cagtcttgct acgtggcaca gggcaaacct 120 

gactcccttt gggcctcagt ttccc ;cc cttcatgana rgaaaagaac actacttctc ISO 

ctcgttggtc taacnctgct ggac:u*aag tgtngccact astgttgcat tgggtgatgt 24 0 

gtncaaaacc gcagaagctc aetgcctacg agaggaanta agagagatag tggatganag 300 

ggacanaagg agtcattatt tggtatagat ccacccntcc caacctttct ctcctcagtc 360 

cccgcncctc atgtntctgg tntggegagt cctttgtgcc accanccatc atgctctgca 420 

ttgctgccat cctgggaagg gggCgnaeog Cctcacaact tgttgtcatc gtttganatg 480 

cacgcettct tnatnaaaca aanaaannaa tgtttgaeag ngcttaaaat aaaaaanaaa 540 



caaaa 



S4 5 



«210> 52 

<211> 678 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1)...(67B> 
<223> n - A,T,C or G 



<400> 52 

actagtagaa gaactctgcc gcttttgtgc ctctcacagg cgcctaaagt cattgccacg 6 0 

ggaggaagac gatttggggg gggagggggg gggggcangg tccgtggggc tttccceant 12 0 

ntatctccat ntccantgnn cnntgtcgcc tcttcccecg tcncattnga antcantccc 1BO 

tggnccccnn nccctctccn ncctncnccc cccccctccg ncncctccnn cctcttntan 240 

ncttccccat ctccntccce cctnanngcc ccaacnccgn cagcaatnnc ncacttnctc 300 

nctccncncc tccnnccgtt cttctnttcc cnacntntnc ncnnntnccn tgccnntnaa 360 

annctctccc cnctgcaaac gattctctcc ctccncnnan ctntccactc cntncttctc 420 

nencgctcct nttcntcnnc ccacccctcn ccttcgnccc cantaenctc nccncccttn 48 0 

cgnntcattn nnntcctcnn accncccncc tcccttcncc ccccttctcc ccggtntntc 540 
tctctcccnc nncncnncct cnncccntcc nngcgnccnt ttccgccecn cnccnccntt 
ccttcntcnc cantccatcn cntatnccat nctncccncc ncccacnccc gctncccccn 
ncctctttca cacngtcc 



600 
660 
678 



<210> 53 

c211> 502 

<212> DHA 

<213> Homo sapien 



<220> 
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<221> roisc_feaeure 
<222> !l) .7. (502) 
e223> n - A,T,C or G 

<400> 53 

tgaagatcct ggtgtcgcca tgggccgccg ccccgcccgt tgttaccggc attgtaagaa 60 

caagccgtac ccaaagtctc gcttctgccg aggtgtccct gatgccaaaa tccgcatttt 120 

tgacctgggg cggaaaaang caaaantgga tgagCctccg ctttgtggcc acacggcgtc 180 

agatcaatat gagcagctgt cctctgaagc cocgnatigct gcccgaattt gtgccaataa 240 

gtacatggta aaaagtngtg gcnaagatgc ttccatatcc gggtgcggnt ccaccccttc 300 

cacgccatcc gcatcaacaa gatgttgtcc tgtgctgggg ccgacaggct cccaacaggc 360 

atgcgaagtg cctttggaaa acccanggca ctgtggccag ggttcacatt gggccaattn 420 

atcatgttca tccgcaccaa ctgcagaaca angaacntgt naattnaagc cctgcccagg 460 

gncaanccca aatttcccgg cc 502 



<210> 54 

<211> 494 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f nature 

<222> (1) . . . (494) 

<223> n - A,T,C or G 

<400> 54 

actagtccaa gaaaaatatg cttaacgcat atcacaaagg cttcgtatat gttaacctgt 60 

ttcaacgcca aaagtttgct ttgtccacaa tttcettaag acccottcag aaagggattc 120 

gtttgcctta atgaataetg ttgggaaaaa acacageaca atgagtgaaa agggcagaag 180 

caagaaattt ctacatctta gcgactccaa gaagaatgag tacccacatt cagatggcaa 240 

actatgagga ctttaatctt tccttaaaca caataatgtt ttcttttttc ttetattcac 300 

atgatttcta agtacatett ccatgcagga cagtttttca accctgatgt acagtgaeeg 360 

tgttaaattt ttctttcagt ggcaacctct ataaCcttta aaacacggtg agcatcttgt 420 

ctgttttgaa ngggatatga cnatnaatct atcagatggg aaatcctgtt tccaagttag 480 

aaaaaaaaaa aaaa 4 94 



<210> 55 

<211> 606 

<212> DNA 

<213> Homo sapien 



<220» 

<221> misc_£eature 

<222> (1) . . . (606) 

<223> n - A,T,C or Q 



<400> 55 

actagtaaaa agcagcattg ccaaataatc cctaatttec cactaaaaat ataatgaaat 60 

gatgttaagc tttttgaaaa gtttaggtta aacctactgt tgttagatta atgtatttgt 120 

tgcttccctt tatctggaac gtggcattag cttttttatt ctaaccctct ttaattctta 180 

ttcaattoca tgacttaagg Ctggagagct aaacactggg atttttggat aacagactga 24 0 

cagtcttgca taattataat cggcactgta catagaaagg atatggctac cttttgttaa 300 

atctgcactt tctaaatatc aaaaaaggga aatgaagtat aaatcaattc ttgtaeaacc 360 

tgcttgaaac atgantttta cttgctcaat attanggccc cgcccttctc tgttagtctc 420 

tcgggatcct gtgtaaaact gtectcatta aacaccaaac agttaagtcc attctctggt 480 
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actagctaca aattccgett catattceac ntaacaattt aaattaactg aaatatttcc 540 
anatggtcta cttctgtcnt ataaaaacna aacttgantt nccaaaaaaa aaaaaaaaaa 600 
aaaaaa 506 

<210> 56 

<211> 183 

<212> DNA 

c213> Homo sapien 



<400> 56 

actagtacat ttaaacttac aggcctattt gtaatgtaaa ccaecatttt aatgtactgt 60 

aatcaacatg gctataacac gCacaatcct tccctcatcc catcacaeaa cttttcttgc 120 

gtgtgataaa ctgattttgg tttgcaacaa aaccttgaaa aacaaaaaaa aaaaaaaaaa 180 



<210> S7 

<211> 622 

<212? DNA 

<213> Homo sapien 

<220> 

<221> miac_f eature 
<222> (1) . . . [622) 
c223s n = A.T.C or G 



<400> 57 

actagtcact actgtcttct ccttgtagct aatcaatcaa tatccttccc ctgcctgtgg 60 

gcagtggaga gtgctgctgg gtgtacgctg cacctgccca ccgagttggg gaaagaggat 120 

aatcagtgag cactgttctg ctcagagctc ctgatctacc ccacccccta ggatccagga 180 

ctgggtcaaa gccgcatgaa accaggccct ggcagcaacc cgggaatggc tggaggcggg 240 

agagaacctg acttctcttt ccctctccct ceeccaacat tacCggaacc ctatcctgtt 300 

agggatcttc tgagcctgtt tccctgctgg gtgggacaga agacaaagga gaagggangg 360 

tccacaanaa gcagcccttc ttegtectct ggggttaatg agcttgacct ananttcatg 420 

gaganaccar. aagcctctga tttttaattt ccntnaaatg tttgaagtnt atatntacac 460 

atatatattr cttcnaatnt ttgagtcttt gatatgtctt aaaatccant ccctctgccn 54 0 

gaaacctgaa ttaaaaccat gaanaaaaat gtctncctta aagatgttan taattaattg 600 

aaacttgaaa aaaaaaaaaa aa 622 

<210> 58 

<211> 433 

<212> DNA 

<213> Homo sapien 

<4QQ> 58 

gaacaaatec tgattggtta egeaccgtca aaagacttga agaaattcca tgattttgca 60 

gtgtggaogc gttgaaaatt gaaagttact gctttCccac tegctcatat agtaaaggga 120 

tcctttcagc tgccagCgtt gaataatgta ccacccagag tgatgttatc tgtgacagCC 180 

accagcttta agctgaacca ttttatgaaC accaaataaa tagacctctt gtactgaaaa 240 

cacatttgtg aetttaatcg tgctgettgg atagaaaeat tetcactggt tcetctgaat 300 

tgacagtaaa cctgtecatt atgaatggcc taccgttcca ttatttgttt tgacttgaat 360 

ttatccacca aagacetcat ctgtgcatca tcaataaagt tgtatgtttc aactgaaaaa 420 

aaaaaaaaaa aaa 4 33 



c210> 59 
<211> 649 
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<212> DNA 

<213> Homo aapien 



<220> 

<221> raisc_feature 
<222> (1) . . . (649) 
<223> n - A,T,C or G 



<400> 59 

•actagctatr atctgacttt cnggttataa tcattctaac gagcgcgaag tagcctctgg 60 

tgtcatttgg atttgcattt ctctgatgag tgatgctatc aagcaccttt gctggtgctg 12 0 

ttggccatat gtgtatgttc cctggagaag tgtctgtgct gagccttggc ccacttttta 18 0 

attaggcgtn tgtcttttta ttactgagtc gtaaganetc tttaeatatt otggattcta 24 0 

gacccccacc agacacatgg tttgcaaata ttttctccca ttctgtgggt tgCgttttca 300 

ctttatcgat aatgtcctta gacatataat aaaCttgcat tttaaaagtg acctgattcg 360 

ggctgtgcaa ggtgggctca cgcttgtaat cccagcactt tgggagactg aggtgggtgg 420 

atcatatgan gangctagga gttcgaggtc agcctggcca gcacagcgaa aacttgtctc 480 

tacnaaaaat acaaaaacta gtcaggcatg gtggtgcacg tctgtaatac cagcttctca 540 

ggangctgan gcacaaggat cacttgaacc ccagaangaa gangttgcag tganctgaag 600 

accatgccag ggcaacaaaa atgagaactt gtttaaaaaa aaaaaaaaa 649 



<210> 60 

t211> 423 

<212> DNA 

<213> Komo sap i en 



c220> 

<22l> misc_feature 
<222> (1) .7. (423) 
<223> n • A,T,C or G 



<400> 60 

accagttcag gccttccagt tcactgacaa acatggggaa gtgtgcccag ctggctggaa 60 

acctggcagt gataccatca agcctg&tgt ccaaaagagc aaagaatatt tccccaagca 120 

gaagcgagcg ctgggctgtt ttagtgccag gctgcggCgg gcagccatga gaacaaaacc 180 

tcttctgtat tttttctctc cattagtana acacaagact cngattcagc cgaattgtgg 240 

cgtcttacaa ggcagggctt tcctacaggg ggtgganaaa acagcctttc ctcctttggt 300 

aggaatggcc tgagttggcg tcgcgggcag gctactggtt cgtatgatgt attagtagag 360 

caacccatta atcttttgta gtttgtacna aacttganct gagaccttaa acaaaaaaaa 420 

aaa 423 



<210> 61 

<211> 423 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miBc_feature 

<222> (1) .7. (423) 

<223> n = A,T,C or G 



<400> 61 

cgggaetgga atgtaaagtg aagttcggag ctctgagcac gggctcttcc cgccgggtcc 60 

tcccccccca gaccccagag ggagaggccc accccgccca gccccgcccc agccccCgct 120 

caggtctgag tatggctggg agtcgggggc cacaggcctc tagctgtgct gctcaagaag 180 
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actggatcag ggtanctaca agtggccggg ccttgccttt gggactctac cctgttccta 
attt gg t g tt ggggtgcggg gtccctggcc cccetttcca caccncctcc ctccngacag 



240 
300 

caacccccct eggggcaatt gggcctggnt ctccncccgn tgttgcnacc ccttgttggt 360 
ttaaggnctt taaaaatgtt annttttccc ncgccngggt taaaaaagga aaaaactnaa 



aaa 



420 
423 



e210> 62 
<211> 683 
<212> DNA 
<213> Homo aapien 

«220> 

<221> misc_feature 
«222> (1) ... {683) 
<223> n = A,T,C or G 

<400> 62 

gctggagagg ggtacggact ttettggagt tgtcccaggt eggaatgaga ctgaactcaa 
gaagagaccc taagagactg gggaatggtt cctgcctcca ggaaagtgaa agacgcttag 
gctgtcaaca cttaaaggaa gtcccctcga agcccagagt ggacagacta gacccattga 
tggggccact ggccatggtc cgtggacaag acattccngt gggccatggc acaccggggg 
ggatcaaaat gtgtacttgt ggggtctcgc cccttgccaa aaccaaacca ntcccactcc 
tgtcnttgga ctttcttccc attccctcct ccccaaatgc acttcccctc ctccctctgc 
ccctcctgtg tttttggaat tccgtttccc tcaaaactgt taatttttta nttttngacc 
atgaacttat gtctggggte nangetcccc ctnccaatge ataccaatat attaatggtc 
atttattttt gaaatatttt ttaatgaact cggaaaaaat tnntggaatt tccttncttc 
cuctctncct ggggggggtg gggggntggg ttaaaatttt tttggaancc cnatnggaaa 
ttnttactcg gggcccccct naaaaaantn anttccaatt cttnnatngc ccctnttccn 660 
ctaaaaaaaa ananannaaa aan 683 

<210> 63 
<211> 731 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_£eacure 
c222> (D...P31) 
<223> II - A,T,C or G 



60 
120 
ISO 
240 
300 
360 
420 
4B0 
S40 
600 



<400> 63 

actagtcata aagggtgtgc gcgtcttcga cgtggcggtc ttggcgccac tgctgcgaga 
cccggccctg gacctcaagg tcatccactt ggtgcgtgat ccccgcgcgg tggcgagtxc 
acggatccgc ccgcgccaeg gcctcacccg tgagagccta caggtggtgc gcagcegaga 
ccgcgagctc accgcatgcc cctcttggag gccgcgggcc acaagcttgg cgcccanaaa 
gaaggcgtng ggggcccgca aantaccacg ctctgggcgc catggaangt cctetcgcaa 
caatattggt tnaaaanccg canaanagcc cctgcanccc cctgaactgg gntgcagggc 
cnctcacctn gtctggntgc ggttacaaag aacctgtttn ggaaaaccct nccnaaaacc 420 
tcccgggaaa attncncaaa cttttnttgg ggaattnttg ggtaaacccc ccnaaaatgg 480 
gaaacntttt cgccctnnaa antaaaccat tnggtcccgg gggccccccc ncaaaaccct 540 
tttttnttet tccncgcccc cantnncccc ccggggcccc tttttttngg ggaaaanccc 600 
cccccctncc nanantttta aaagggnggg anaatttttn nttncccccc gggncccccn 660 
ggngnCaaaa nggtttcncc cccccgaggg gnggggnwic ctcnnaaacc cntntcnnna 720 
ccncnttttn n 



60 
120 
180 
240 
300 
360 
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<210> £4 

<211> 313 

c212j DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . 1313) 
<223> n = A,T,C or G 

<400> 64 

actagttgtg caaaccacga ctgaagaaag acgaaaagtg ggaaataacc tgcaacgtct £0 

gctagagatg gttgctacac acgttgggtc cgeagagaaa catctcgagg agcagattgc 120 

taaagttgat agagaatatg aagaatgcat gtcagaagac ctctcggaaa atattaaaga 180 

gateagagat aagcatgaga agaaagctac Cctaattaag tcttctgaag aacgaagatn 240 

aaatgttgat catgtatata ttatccaeagt gaataaaatt gtotcagtaa agtcgtaaaa 300 

aaaaaaaaaa aaa 313 

<210> 65 

<211> 420 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222? (1) . . . (420) 
<223> n » A,T,C or G 

<400> 65 

accagttccc tggcaggcaa gggettccaa ccgaggcagt gcatgcgtgg cagagagagg 60 

caggaagctg gcagtggcag cttctgtgtc Cagggagggg tgtggctccc tccttccctg 120 

tctgggaggt tggagggaag aatctaggcc ttagcttgcc ctcctgccac ccttcccctc 180 

gtagatactg ccttaacact ccctcctctc eeagctgtgg ccgccaecca agccaggttt 240 

ccccgtgecc actaattCat ttccaggaaa ggtgtgtgga agacatgagc cgtgtataat 300 

acttgtttta acattttcat tgcaagtatt gaccatcatc cttggctgtg catcgctgta 360 

acacaaaeta atgatatcaa aaagcatcca aacaaagccn annnnnaana rmannngaaa 420 

<210? 66 

<211> 676 

<212> DNA. 

<213> Homo sapien 

<220> 

<221> <nlsc_f eaeure 
<222> (1) . . . 1676) 
<223> n • A,T,C or G 

<400> 66 

actagtttcc tatgatcatt aaactcattc tcagggttaa gaaaggaatg taaatttctg 60 

cctcaatttg caccccatca ataagttttt gaagagtgca gatttttagt caggtcttaa 120 

aaataaactc acaaacctgg atgcatttct aaattetgca aaCgtttcct ggggcgactt 180 

aacaaggaat aatcccacaa tatacccagc tacctaacac atggagctgg ggctcaaccc 240 

actgttttta aggatttgcg cttacttgtg gctgaggaaa aataagtagt tccgagggaa 300 

gtagttttta aatgtgagct eatagacngg aaacagaaca tcaacttaac tatggaaatt 360 

gttagaaacc tgttctcttg ttacctgaat cctgattgca atcactattg tactggatag 420 
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actccagccc attgcaaagt ctcagatatc ttanctgtgt agttgaattc cttggaaatt 480 

ctttttaaga aaaaattgga gtttnaaaga aataaacccc tttgttaaat gaagcctggc 540 

ttttcggtga aaaanaatca tcccgcaggg cttattgttc aaaaanggaa ttttaagcct 600 

ccctggaaaa auetgttaat taaatgggga aaaCgntggg naaaaatcat ccgttagggt 660 

CCaaagggaa aactta 676 



<210> 67 

<211> 620 

*212> DNA 

<213> Homo aapion 



«220> 

<221> misc_feature 
<222> [1) .7. {620) 
<223> n - A,T,C or O 



<400> 67 

caccattaaa gctgcttacc aagaacttec ccagcatctt gacttccttg tttgatagct 60 

gaaccgtgag caggtgatag aagagccttt ctagttgaac aeacagacaa tttgctgaat 120 

acatcccatt taatgaaggg grtacatctg ttacgaagct actaagaagg agcaagagca 180 

taggggaaaa aaacctgatc agaacgcatc aaactcacat gtgccccctc tactacaaac 240 

agattgtagt gctgtggtgg tttattcogt tgtgcagaac ttgcaagctg agtcactaaa 300 

cccaaagaga ggaaattata ggttagttaa acattgtaat cccaggaact aagtttaatt 360 

cacttttgaa gtgttttgtt ttttactttt ggtttgtctg atttactttg ggggaaaang 420 

ctaaaaaaaa agggatatca atctcCaatt cagtgcccac taaaagetgt ccccaaaaag 480 

tctttactgg aanttatggg actttctaag ctccaggtnt tttggtcctc caaattaacc 540 

ttgcatgggc ccctcaaaat tgttgaangg cattcctgcc cotaagcttg gggaaaactc 600 

ccccnctten aaaatttgga 620 



£210> 68 

<211> 551 

<212> DNA 

<213> Homo aapien 



<220> 

<221i miBC_£eacure 
<222> (1) .7. (551) 
<223> n = A,T,C or G 



<400> 68 

actagtagct ggtacataat cactgaggag ctatttctta acatgctttt atagaccatg 60 

ctaacgctag accagtattc aagggctaat cccacacctc ctcagctgta agagcctggc 120 

ttagaacaga cctctctgtg caataacttg tggccaccgg aaatccctgg gccggcatct 180 

gtattggggt tgcaatgact cccaagggcc aaaagagtta aaggcacgac tgggatttct 240 

tctgagactg tggtgaaact ccttccaagg ctgagggggt cagtangtgc cccgggaggg 300 

actcggcoce actttgatat tcaacaagcc acttgaagcc caatcataaa attgttattt 360 

tacagctgat ggaactcaat ttgaaccttc aaaactttgt tagtttatcc cactacattg 420 

ttaaacctaa ttacatctgt ctagcattgg atttggtecc cgtngcacat gtttttttcti 4 80 

cctatgtgct cccctccccc nnatctcaac ttaaaccnca attttgcnat tcnccnnnnn 540 

nannnannna a 551 



<210> 63 

<211> 396 

<212> DNA 

<213> Homo aapien 
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<220> 

c221> misc_fcature 
<222> (1) .7.(396). 
<223> n - A,T,C or Q 



<400> 69 

cagaaatgga aagcagagct ctcacttctg tttataaacg tctccaaaca aaaatggaaa 60 

gcagagtttt cattaaatcc ctctaccttt tttttttctt ggcaatcccc tcaaataaca 120 

gtatgtggga tattgaatgt taaagggata ttectrtcta ttatttttat aattgtacaa 180 

aattaagcaa atgttaaaag tttcatacgc tttattaatg tttccaaaag geacnacaca 240 

tgtgatacat tttttaagcC tcagttgctt gtcctctggt actctctgtt atgggctttt 300 

ggggagccan aaaccaatct acnatctctt tttgtxtgcc aggacatgca ataaaattta 360 

aaaaataaae aaaaactatt nagaaattga aaaaaa 396 



<210> 70 

*211> 536 

<212> DKA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (536) 
<223> n - A, T, C or Q 



<400> 70 

actagcgcaa aagcaaatac aaacatcgaa aaggcgttcc tcacgttagc tgaagatatc 60 

cttcgaaaga cccctgtaaa agagcccaac agtgaaaatg tagatatcag cagtggagga 120 

ggcgtgacag gctggaagag caaatgctgc Cgagcattct cctgttccac cagttgccat 160 

ccactacccc gt-tttctctt cttgctgcaa aataaaccac tctgtccact tttaactcta 240 

aacagatatt tttgtttctc atcttaacta tccaagccac ctactttact tgttctttca 300 

tctgtgactg cttgctgacc tcatcataat cttctecaaa caaaaaaatg tatagoaaaa 360 

ccatgtcegt gactccattt ttaaatgnta cttgctcagc tcaaccgcat ttcagttgtt 420 

ttacagtcca gttctcatca acattnaaac ctatngcaat catttcaaat ctattctgca 480 

aattgcataa gaacaaaagt tagaatctaa caattaaaaa aaaaaaaaaa aaaaaa 536 



<210> 71 

<211> 365 

<212> DNA 

<213> Homo aapien 



<220> 

<221> misc_£oature 

<222> (1) . . . (865) 

<223> n - A,T,C or G 



<400> 71 

gacaaagcgt taggagaaga anagaggcag ggaanactnc ccaggcacga tggccncctt 60 

occaccagca accagcgccc cccaccagcc cccaggcccg gacgacgaag actccatcct 120 

ggattaatct nacctctntc gcctgnccca ttcecacctc ggaggtggag gccggaaagg 180 

tcncaecaag aganaanctg ctgccaacac caaccgcccc agccctggcg ggcacganag 240 

gaaactggtg accaaCctgc agaactctna gaggaanaag cnaggggccc cgcgctnaga 300 

cagagctgga tatgangcca gaccatggac nctacncccn ncaatncana cgggactgcg 3 60 

gaagatggan gacccncgac nngatcaggc cngccnncca nccccccacc cctatgaatt 420 

actcccgctg aangaatctc tgannggctt ccannaaagc gcctccccnc cnaacgnaan 490 
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tncaacatng ggattanang ctgggaactg naaggggcaa anccuonaat acccccagaa S40 

acaanctctc ccnaanaaac tggggcncct catnggtggn accaactatt aactaaaccg 600 

cacgccaagn aantataaaa ggggggcccc tccncggnng accccctttt gtcccttaat 660 

ganggttatc cnccttgcgt accatggtnc ccnnttctgt ntgnatgtte ccnctcccet 720 

ccncctaCnt cnagccgaac tcnnatttnc ccgggggtgc natcnantng tncncctttn 780 

ttngttgncc cngccctttc egncggaacn egtttccccg ttancaacgg cacccggggn 840 

aagggtgntt ggccccctcc crccc 865 



<210> 72 

<2XX> 560 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miac_f eature 
<222> (1)...(560) 
<223> n o A,T,C or G 



<400> 72 

cctggacttg tcttggttcc agaacctgac gacccggcga cggcgacgtc tcttttgacc 60 

aaaagacagt gtccagtgct ccngcctagg agtceacggg gaccgccccc cgcgccgcca 120 

ccatgcccaa cttctctggc aactggaaaa tcacccgatc ggaaaacttc gangaattgc 180 

tcnaantgct gggggtgaat gtgatgctna ngaanattgc cgtggctgca gcgtccaagc 240 

cagcagtgga gatcnaacag gagggagaca ctttctacat caaaacctcc accaccgtgc 300 

gcaccacaaa gactaacttc nnngttgggg aggantttga ggancaaact gtggacngga 360 

ngcctgtnaa aacctggtga aatgggagaa tganaataaa atggtctgtg ancanaaact 420 

cctgaaagga gaaggccccc anaactcctg gaccngaaaa actgacccnc cnatngggga 480 

accgatnctc gaaccctgaa cgggcgggac ganccttttt tnttgccncc naangggttc 
tttccntttc cccaaaaaaa 



S40 

S60 



<210> 73 

<211> 379 

c212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eacure 
<222> (D...C379) 
*223> n - A,T,C or Q 



<400: 
ctggggancc 
aaccgcncaa 
gnanngagga 
ttggccacnn 
ataagngacc 
tnccacgtan 
Ctgttcaaaa 



. 73 

ggcggtnngc 
naaacatgcc 
acanaacaaa 
gtggaattaa 
ctttatttca 
agntggaant 
aaaaaataa 



nccatntcnn 
naagatatgg 
ctcnangagc 
gaaatctggc 
tctgtatcta 
anttgttgtc 



gncgcgaagg 
acgaggaaga 
tcccaagcta 
aaanngtann 
aacctctctn 
ttggactgtt 



tggcaataaa 
tngngcttcc 
atgccgcggg 
cgttccttgt 
ttccctgnca 
gtncatttca 



aanccnctga 
nngnacaanc 
gaaggggccc 
gcctnangag 
taacttcttt 
gannaaacct 



£0 
120 
ISO 
240 
300 
360 
379 



<210> 74 

<211> 437 

c212> DNA 

c213> Homo sapien 



<220> 
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<221> misc_feature' 
<222> (1) . . . (437) 
<223> n = A,T,C or 6 



<400> 74 



actagttcag actgccacgc 
ceaggtgctt ccaectatgt 
acaaaaaaac gctgccaggt 
caecagggtt ctttcgaaat 
aatcactgaa ttgtcaggct 
gaataagcta taatcagtat 
gtcatttgta ctgtttgaaa 
aaaaaaaaaa aaaaaaa 



caaccccaga aaatacccca catgccagaa aagtgaagtc 
ctcaatctgt ccatctacca ggcctcgcga taaaaacaaa 
tttanaagca gCCctggtct caaaaccatc aggatcctgc 
agtaccacat gtaaaaggga atttggcttt cacttcatct 
ttgattgata attgtagaaa taagtagcct tctgttgcgg 
ccatctcttt gctttttgtc actcttttet ctctnattgt 
aatatttctt ctataaaatt aaactaacct gccttaaaaa 



60 
120 
180 
240 
300 
360 
420 
437 



<210> 75 

<211> 579 

<212> DNA 

*213> Homo sapien 

<220> 

<221> miac_feature 
<222> (1) . . . (579) 
<223> n * A,T f C or G 

<400> 75 

ctccgtcgcc gccaagatga tgtgcggggc gccctccgcc acgcagccgg ccaccgccga 60 

gacccagcac atcgccgacc aggtgaggtc ccagcttgaa gagaaagaaa acaagaagtt 12 0 

ccctgtgttt aaggccgtgt cattcaagag ccaggtggtc gcggggacaa actacttcat 180 

caaggtgcac gtcggcgacg aggacttcge acacctgcga gtgttccaat ctctccctca 24 0 

tgaaaacaag ccctegacct Cacctaacta ccagaccaac aaagccaagc atgatgagct 300 

gacctatttc tgatcctgac tttggacaag gcccttcagc cagaagaccg acaaagccac 36 0 

cctcogtcta ccagagcgeg cacttgtgat cccaaaataa gcttcatctc cgggctgtgc 420 

ccttggggtg gaaggggcan gatetgcact gcttttgcat ttctcttcct aaatctcatt 4B0 

gtgttgattc tttcctecca ataggtgacc ttnattactt tcagaatatt ttccaaacna 540 

gatatatttt naaaatcctt aaaaaaaaaa aaaaaaaaa 579 

<210> 76 

<211> 666 

<212> DNA 

<213> Homo aapien 

<220> 

<221> mise_f eature 
*222> (1) .7. (666) 
<223> i i A,T,C or fl 

<400> 76 

gtttatccta tctctccaac cagattgtea gctccttgag ggcaagagcc acagtatatt 60 

tccctgtccc tcccacagcg cctaataata ctgtggaact aggttttaac aattttttaa 120 

ttgatgttgt tatgggcagg atggcaacca gaccattgtc tcagagcagg tgctggctct 1B0 

ttcctggcta ctccatgttg gctagcctct ggtaacctct tacttattat cttcaggaca 240 

ctcactacag ggaccaggga tgatgcaaca tccttgtctt tttacgacag gacgCCCgcc 300 

cagcttctcc aacaataaaa agcacgtggt aaaacacttg cggatattct ggactgtttt 360 

taaaaaatat acagtttacc gaaaaccata ttatcttaca atgaaaagga ntttatagat 420 

cagccagcga acaacctttt cccaccatac aaaaattcct tttcccgaan gaaaanggct 480 
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tccccaataa ncctcacttt cttaanatct tacaagatag ccccganatc ttatcgaaac 540 

tcaetctagg caaatacgan ttttattgtn cgttacttgt ttcaaaattt ggtattgtga 

atatcaatta ccacccccat ctcccatgaa anaaanggga aanggtgaan ttcntaancg 
cttaaa 



600 
6S0 
£66 



<210> 77 

<211> 396 

<212? DNA 

<213> Homo sapien 



<220> 

<221> miec_f eature 
<222> (1) . - - (396) 
<233i n = R,T,C or g 



<400> 77 

ctgcagcccg ggggatccac taatctacca nggttatttg gcagctaatt ctanatntgg 60 

atcattgccc aaagttgcac ttgctggtct cttgggattt ggccttggaa aggtatcata 12 0 

catanganta tgccanaata aattccattt ttttgaaaat canctccncg gggctggttr 18 0 

tggtccacag cataacangc actgcctcct tacctgtgag gaatgcaaaa taaagcatgg 240 

attaagtgag aagggagacc ctcagccttc agcttcctaa attctgtgtc tgcgactttc 300 

gaagtttttt aaacctctga atttgtacac atttaaaatt ccaagtgtac tttaaaataa 36 0 
aatacttcta atgggaacaa aaaaaaaaaa aaaaaa 



396 



<210> 78 

<211> 793 

<212> DKA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
e 222> (1)...<793) 
<223> n » A.T.C or G 



<400> 78 

gcatcctagc egccgactca cacaaggcag gcgggtgagg aaatccagag ctgccatgga 
gaaaattcca gtgtcagcat tcttgctcct tgtggocccc tcctacactc tggeeagaga 
taccacagtc aaacctggag ceaaaaagga cacaaaggac tctegaccca aactgcccca 180 
gaccctctce agaggttggg gtgaccaact catcnggact cagacatatg aagaagctct 240 
acataaatcc aagacaagca acaaaccctt gatgattatt catcacttgg atgagtgccc 300 
acacagtcna gctttaaaga aagrgtttgc cgaaaataaa gnaatccaga aattggcaga 36 0 
gcagtttgtc ctcctcaatc tggettatga aacaactgac aaacaccttt ctcctgaCgg 420 
ecagtatgtc ccaggattat gttegctgac ccatctctga cagttgaagc cgataCcctg 480 
ggaagatatt onaaccgtct ctatgcttac aaaccgcaga tacgctctgt tgcttgacac 540 
atgaaaaagc tctcaagtcg ctnaaaacga attgtaagaa aaaaaacctc cagccttctg 
tctgtcggcc cgaaaatcga aaccagaaaa atgtgaaaaa tggctattgC ggaacanatn 
gaoacccgat taggttttgg ttatgttcac cactattttt aanaaaanan nttttaaaat 
ttggttcaac tneccttttn aaacaatntg cctctactitt gnganctgat tcctaaaaaa 780 
aataacnttc ggc 793 



60 
120 



600 
660 
720 



<210> 79 

<211> 4S6 

<212> DNA 

c213> Homo sapien 
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<22Q> 

<221> miac_f eature 
<222> (1)...<456) 
<223> 15 - A,T,C or Q 



<400> 79 

actagtatgg ggtgggaggc cccacccttc ecccctaggc gcegctcttg ceccaaaggg SO 

ctccgtggag agggaccggo agagctgang ccacctgggg ctggggatcc cactcttctt 120 

gcagctgttg agcgcaccta accactggtc atgcccccac ccctgctctc cgcacccgct 180 

tcoccccgac cccangacca ggctacttct cccctcctct tgcctccctc ctgcccctgc 240 

tgcctctgat cgtangaact gangantgtc ccgccttgtg gctganaatg gacagtggca 300 

ggggctggaa atgggtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gcnccccccc 360 

tgcaagaccg agattgaggg aaancatgtc tgctgggtgt gaccatgttt cccccccata 420 

aantncccct gtgacnctca naaaaaaaaa aaaaaa 456 

<210> SO 

<211> 284 

<212> DMA 

<213> Homo sapien 



<220> 

<22l> miac_feature 

<222> (1) . . . (284) 

<223> n - A,T.C or G 



<400> 80 

ctttgtacct ctagaaaaga taggtattgt gtcatgaaac ttgagtttaa attttatata 6C 

taaaactaaa agtaatgctc actttagcaa cacatactaa aatcggaacc acactgagaa 120 

gaatagcatg acctcegcgc aaacaggaca agcaaatttg tgatgtgttg attaaaaaga 180 

aacaaataaa tgtgtatatg cgtaacttgt atgtttatgt ggaatacaga ttgggaaata 240 

aaatgtattt cteactgtga aaaaaaaaaa aaaaaaaaaa a ana 284 

<210> 81 

<211> 671 

<212> DNA 

<2L3> Homo sapien 

<220> 

<221> miac_f eature 
<222> (1) . . . (671) 
<223> n - A,T,C or O 



<400> 81 

gccaccaaca ctccaagcta ccccgggtac ctttgtgcag tagaagctag tgagcacgtg 6 0 

agcaagcggt gtgcacacgg agactcatcg ctataattta ctacctgcca agagtagaaa 12 0 

gaaaggctgg ggatatttgg getggcttgg ctctgatttc ttgcttgttc gttcgttttg 18 0 

tactaaaaca gtattatctt ttgaatatcg tagggacata agtatataca tgttatccaa 240 

tcaagatggc tagaatggtg cctttctgag tgtctaaaac ttgacacccc tggtaaatct 300 

ttcaacacac ttccactgcc tgcgtaatga agttttgatt catttttaac cactggaatt 360 

tttcaatgcc gtcattttca gttagatnat tttgcacttt gagattaaaa tgccatgtct 420 

atttgattag tcttattttt ttatttttac aggcttatca gtcrcactgt tggctgtcat 480 

tgtgacaaag tcaaataaac ccccnaggac aacacacagt atgggatcac atatcgtttg S40 

acattaagct ttggccaaaa aatgttgcat gtgttttacc tcgacttgct aaatcaacan 600 

canaaaggct ggctnataat gttggtggtg aaataattaa tnantaacca aaaaaaaaaa 660 

aaaaaaaaaa a 6 71 
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<210> 82 

<211> 217 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (217) 
<223> n » A,T,C or G 

<400> 82 

ctgcagatgt ttcttgaatg ctttgtcaaa ttaanaaagt taaagtgcaa taatgtttga SO 

agacaataag tggtggtgta tcttgtttct aataagataa acttttttgt cctcgcttta 120 

tcttattagg gagttgtatg ccagtgtata aaacatactg tgtggtataa caggcttaat 180 

aaatccttta aaaggaaaaa aaaaaaaaaa aaaaaaa 217 



<210> 83 

<211> 460 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_£eature 
<222> (1) . . . (460) 
<223> n ■ A,T,C or G 

<400> 83 

cgcgagtggg agcaccagga Cctcgggctc ggaacgagac tgcacggatt gttttaagaa 60 

aatggcagac aaaccagaca cgggggaaat cgccagcttc gatnaggcca agctgaanaa 120 

aacggagacg caggagaaga acaccctgcc gaccaaagag accactgagc angagaagcg 180 

gagtgaaait tcctaagatc ctggaggatt tcctaccccc gtcctcctcg agaccccagt 24 0 

cgtgatgtgg aggaagagcc acctgcaaga cggacacgag ccacaagctg cactgcgaac 300 

ccgggcaccc cgcgccgatg ccaccggcct gtgggtctct gaagggaccc cccccaatcg 360 

gactgccaaa tCctocggCC tgccccggga tattatacaa nattatttgt atgaataatg 420 

annataaaac acacctcgtg gcancaaana aaaaaaaaaa 460 



*210> 84 

<211> 323 

<212> DMA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (11.7.(323) 
<223> n « A,T,C or G 



<400> 84 

tggtggacct tggctctgtg gagctgctgg gacgggatct aaaagactat tctggaagcc 60 

gtggtccaan gcatcttgcc ggcttaacgg gecccggaac aaaggacacc agccccccaa 120 

aatcgaagte. tacccganat aacaaccctt cgggcagaga tgcccattcc aacaaacncc 180 

gtccctgcgc aacaacnaac aacctctggg aaataccggc catgaacntg ctgtcccaat 240 

cnancatctc tctagctgac cgatcatate gccccagact accacanatc acaacaatcg 300 

atttcctgta aaaaaaaaaa aaa 323 
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<210> 85 

<211> 771 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miBc_£eature 

<222> (1) . . . (771) 

<223> n = A,T,C or G 

<400> 33 

aaactgggta ctcaacactg agcagatctg ttctttgagc taaaaaccat gtgctgtacc 60 

aanagtttgc tcctggetgc tttgatgtca gtgctgctac tceacctctg cggcgaatca 120 

gaagcaagca actttgactg ctgtcttgga tacacagacc gtattcttca tcctaaatcc 1B0 

attgtgggct tcacacggca gctggccaae gaaggctgtg acatcaatgc tarcaccctt 240 

cacacaaaga aaaagttgtc cgcgcgcgca aatccaaaac agacttgggt gaaatatatt 300 

gtgcgtctcc tcagtaaaaa agCcaagaac atgtaaaaac tgtggctttt ctggaatgga 360 

attggacata gcccaagaac agaaagaact tgctggggtt ggaggtttca cttgcacatc 420 

atgganggtt tagtgcttat cttatttgtg cctcctggac ttgtcoaatc natgaagtta 480 

atcatattgc atcatanttt gctttgttta acatcacatt naaattaaac tgtattttat 54 0 

gttatttata gctntaggtc ttctgtgttt aactttttat acnaancttc ctaaactatt 6 00 

ttggtntant gcaanttaaa aattatattt ggggggggaa taaaCattgg antttetgca 660 

gccacaagct ttttttaaaa aaccantaca nccnngttaa atggtnggcc ccnaatggtt 720 

tttgcttttn antagaaaat ttnttagaac natttgaaaa aaaaaaaaaa a 771 

c210> 86 

<211> 628 

<212> DNA 

<213> Homo sapien 



<220> 

<221s raise feature 

<222> (1).T.{628) 

<223> n • A,T,C or G 



<400> 86 

actagtttgc tttacatttt tgaaaagtat tatttttgtc caagtgetta tcaactaaac 60 

cttgtgttag gtaagaatgg aatttattaa gtgaatcagt gtgacccttc ttgtcaCaag 120 

attatcttaa agetgaagee aaaatacger ccaaaagaaa angactttat tgttcattgt 180 

agtccataca ttcaaagcat ctgaactgta gtttctatag caagecaatt acatccataa 240 

gtggagaang aaatagatta aegtcnaagt atgattggtg gagggagcaa ggttgaagat 300 

aatctggggt tgaaattttc tagttttcat tctgtacatt tttagttnga catcagattt 36 0 

gaaatattaa tgettacett tcaatgtgtg gtatcagctg gactcantaa cacccctttc 42 0 

ttccctnggg gatggggaat ggattattgg aaaacggaaa gaaaaaagta ctcaaagccc 48 0 

tcctttcnca gtttctggct cctaccctac tgatttancc agaataagaa aacattttat 540 

catcntctgc tttattccca ttaatnaant tttgatgaat aaatctgett teatgennac 600 

ccaaggaatt nagtggnttc ntcnttgt 628 



<210> 87 

<211> S18 

<212> DNA 

<213> Homo sapien 

<220> 

<221> mlsc feature 
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<222> (1) . . . (518) 
<223> n = A,T,C or S 



<400> 87 

ttttttattt tttetagaga gtagttcagc ttttatttat aaatttattg cctgttttat 60 

tataacaaca tcacactgtt tatggtttaa taeatatggt tcaaaatgta taatacatca 120 

agtagtacag ttttaaaatt ttatgcttaa aacaagtttc gtgtaaaaaa cgcagaCaca 180 

ttctacatgg caaatcaatt tttaagtcat cctaaaaatt gatttCCtct tgaaacttaa 240 

aaacacattt aatttcaact tctctcttat ataaccttca ttaccatagc atggtttcca 300 

ctacagttta acaatgcagc aaaattccca tttcacggta aattgggttt taagcggcaa 360 

ggctaaaatg ctttgaggat cccnaatacc ctttgaacct caaatgaagg ttatggttgt 420 

naatttaacc ctcacgccat aagcagaagc acaagtttag otgcatctcg ctctaaactg 480 

taaaancgag ccccccgttg aaaaagcaaa agggaccc 518 



<210s BB 
<211> 1844 
<212> DNA 
<213> Homo aapien 



<400> B8 

gagacagtga atcctagtat caaaggattt ttggcctcag aaaaagttgt tgattatttt SO 

tattttattt tatttttcga gactccgtct caaaaaaaaa aaaaaaaaaa agaatcacaa 120 

ggeatttgcc aaagcatttt gagctgcttg gaaaaaggga agtagttgca gcagagtttc 180 

ttccatcttc ttggtgctgg gaagccatat atgtgtcttt tactcaagct aaggggtata 240 

agcttatgtg ttgaatttgc taeatctata tttcacatat tctcacaata agagaaettt 300 

gaaatagaaa tatcatagaa catttaagaa agtttagtat aaataatatc ttgcgtgttr 3S0 

taatcccttt gaagggatct atccaaagaa aatattccac actgagctcr ttcctacacg 420 

tcecagtaac agaccctgCg ttagtctttg aaaatagctc atccttcaaa tgtcagtgag 480 

tagatgtagc atacatatga tgtataatga cgtgcattat gttaacaatg tctgcagatt 540 

ccgcaggaac aeaaaacatg gcctttttta taagcaaaac gggccaatga ctagaataac 6 00 

acatagggca atctgtgaat atgtatcata agcagcattc cagaaaagta gttggtgaaa 660 

taattttcaa gtcaaaaagg gatatggaaa gggaatcacg agtaacctcc attttttaag 720 

ccttgctttt aaatcaaacg ctacagccat ttaagccttg aggataataa agcttgagag 780 

caataatgtt aggtcagcaa aggtttagat gtatcacttc atgcatgcta ccatgatagc B40 

aatgcagctc ttcgagtcat ttctggccat tcaagatatt cacccttttg cccatagaaa 900 

gcaccctacc ccacctgctt actgacattg ecttagctga tcacaagatc attatcagcc 960 

tccatcatte cttactgtac acaaaataca gagttttata ttttcctttc tccgtttttc 102 0 

accatattca aaacctaaat ttgtttttgc agatggaatg caaagtaatc aagtgttcgt 10BO 

gctttcaccc agaagggtgt ggtcctgaag gaaagaggtc cctaaatatc ccccaccctg 1140 

ggtgctcctc cttccctggt accctgacta ccagaagtca ggtgctagag cagctggaga 1200 

agtgcagcag cctgtgcttc cacagatggg ggtgctgctg caacaaggct tccaatgtgc 1260 

ccatcttagg gggagaagct agaccctgtg cagcagcctg gtaagtcctg aggaggttcc 1320 

atcgctcttc ctgctgctgt cctttgcttc ccaacggggc tcgctctaca gtctagagca 1380 

catgcagcta acttgtgeet ctgcttatgc atgagggtta aattaacaac cataaccttc 1440 

atctgaagtt caaaggtgta ttcaggaccc ccaaagcatt ttaaccttgc cgctcaaaac 1500 

ccaatttacc gtgaaatggg aattttgctg cattgttaaa ctgtagtgga aaccatgcca 1560 

cagtaataaa ggtcatataa gagagaaatt gaaattaaat gegettttaa atttcaaaaa 1620 

aaaatcaatc tttaggatga cctaaaaatt gatttgccat gtaaaatgta tctgcatttt 1680 

ctacacaaaa cttgttttaa gcacaaaatt etaaaactgt actacttgat gtattataca 1740 

ttttgaacca tatgtattaa accacaaaca gtataacgtt gttataataa aacaggcaat 1800 

aaatttataa ataaaagctg aaaaaaaaaa aaaaaaaaaa aaaa 1844 



<210> 89 
<211> 523 
<212> DNA 
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c213> Homo sapien 
<220> 

<221> misc_Seature 
<222> (1) .7. (523) 
e223> n « A,T,C or G 



e400> B9 

ttttttttct ttttcttagt caatccacat ttattgaEca cttattatgt accaggcact 60 

gggataaaga tgactgttag tcactcacag taaggaagaa aactagcaaa taagacgatt 120 

acaatatgat gtagaaaacg ctaagccaga gatatagaaa ggtcctattg ggtccttctg 180 

tcaccttgtc ttcccacatc cctacccttc acaggcccto cccccagctt cctgcccccg 240 

ctecccactg cagatcccct gggattttgc ctagagctaa acgagganat gggccccctg 300 

gccctggcat gacttgaacc caaccacaga ctgggaaagg gagcctttcg anagcggatc 360 

actttgatna gaaaacacat agggaactga agagaaantc cccaaatggc cacccgtgct 420 

ggtgctcaag aaaagtttgc agaatggata aatgaaggat caagggaaec aatanaegaa 4 B0 

taattgaatg gtggeteaat aagaatgact ncnttgaatg acc 523 



<210> 90 

c211> 604 

c212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feaCure 
<222> U> - • - (604) 
«223> n - A.T.C or G 

<400> 90 

ccagtgtggt ggaatgcaaa gatcaccccg gaagctttcg agaagctggg attccctgca 60 

gcaaaggaaa tagccaatat gtgtcgtttc tatgaaatga agccagaceg agatgtcaat 120 

ctcacccacc aactaaatce caaagtcaaa agcctcagcc agtttatctc agagaaccag 180 

gggagcctcc oagggcatgt agaaaatcag ctgttcagat aggcctctgc accacacagc 240 

ctctttcctc tctgatcctt ttcctcttta cggcacaaoa ttcacgcttg acagaacatg 300 

ctggaatgca attgtttgca acaccgaagg atttectgcg gtcgcctcct cagtaggaag 360 

cactgcaccg gtgataggac acggtaattt gattcacatt taacccgcta gtcagCgata 420 

aggggtggta cacctgtctg gtaaaatgag aagcctcgga aacttgggag cttctctccc 480 

accactaacg gggagggcag attactaceg ggatttctcc cggggcgaat taatttcaag 540 

ccctaattgc tgaaattccc ctnggcaggc tccagttttc ccaactgcat tgcaaaattc 600 

cccc 604 



c210> 91 

<211> 856 

c212> DMA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (858) 
<223> n = A,T,C or G 



<400> 91 

tttttttttt ttctttttta tgattaetat tttteteatt gacctttaca tccteagtgc 60 

tggcagagct tctgatgctt aataaacatt tgttctgatc agataagtgg aaaaaactgc 120 

catttcctta ttcaagccat gcttttctgt gatattctga ccctagttga acatacagaa 180 
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ataaatgtct aaaacagcac ctcgattctc gtctataaca ggactaagtt caccgtgatc 240 

ttaaataagc ttggctaaaa cgggacaega gtggaggtag tcacacttca gcgaagaaag 300 

agaatctcct gtacaatctc accaggagat tcaacgaatC ccaccacact ggactagtgg 360 

atcccccggg ccgcaggaat tcgacatcaa gcctatcgat accgtcgacc tcgagggggg 420 

gcccggtacc caattcgccc tatagtgage cgtattacgo gcgctcactg gccgtcgttt 480 

tacaacgtcg tgactgggaa aaccccggcg ttacccaact taatcgcctt gcagcacatc 54 0 

cccctttcgc cagctggcgt aatagcgaan agcccgcaec gatcgccctt ncaacagttg 60 0 

cgcagcctga atggcgaatg ggacgcgccc tgtagcggcg cattaaagcg cggcngggtg 66 0 

tggnggntec CC cacgtgac cgntacactc ggcagcgcct tacgccggtc nttcgctctc 72 0 

ttcccttcct ttctcgcacc gttcgccggg tttccccgnn agetnttaat cgggggnctc 78 0 

cctttanggg tncnaattaa nggnttacng gacctcngan cccaaaaact ttgattaggg 840 
ggaaggtccc cgaagggg 



858 



<210> 92 

<211s 58S 

<212> DNA 

<213> Homo sap i en 



<220> 

<221> miac_feature 
<222> (1) . . . (585) 
<223» n « A,T,C or G 



<400> 92 

gttgaatctc ctggtgagat tatacaggag actctctttc ttcgctgaag tgtgactacc 60 

tccactcatg tcceatttta gccaagctta tfctaagatca cagcgaacct agtcctgtta 120 

eagacgagaa tcgaggtgct getctagaca cctatccctg tatgttcaac taggaeeaga 180 

ataccacaga aaagcacggc etgaataagg aaatgacaat tttttccact tatctgatca 240 

gaacaaatgt ttattaagca tcagaaactc tgccaacact gaggatgtaa agatcaataa 300 

aaaaaacaat aatcatnann naaanannan nngaagggcg gccgceaccg cggtggagct 360 

ccagcttttg ttccctttag tgagggttaa ctgcgcgctt ggcgttaat-.c atggtcatag 420 

ctgtttcceg cgtgaaattg ttatccggct cacaattccn cncaacatac gagccgggaa 480 

gcntnangtg taaaagcctg ggggtgccta attgagtgag otnactcaca ttaattgngt 54 0 

tgcgctccac ttgcccgctt ttccantccg ggaaacctgt tcgnc 585 

<210> 93 

<211> 567 

i212> DNA 

<213> Homo sapien 



<220» 

<221> misc_feature 
<222> (1) . . . (567) 
<223> n - A,T,C or G 



<400> 93 

cggcagtgtt gctgtctgcg tgtccacctt ggaatctggc cgaactggct gggaggacca 60 

agactgcggc Cggggtgggc anggaaggga accgggggct getgtgaagg atcttggaac 120 

ttccctgtac ccaccttcoc cttgcttcat gtttgtanag gaacctcgtg ccggccaagc 180 

ccagtttcct tgtgtgatac actaacgtat ttgctttttt cgggaaatan anaaaaatca 240 

attaaattgc cantgtttct etgaannnnn nrmnnxuumn nnnnnnnggg ggggncgccc 300 

ccncggngga aacnccccct tttgttccct ttaattgaaa ggttaactng cncncntggc 360 

gttaanccnt gggccaaaac tngttncccg tgntgaaatt gttnatcccc tcceaaattc 420 

ccccccnncc ttccaaaccc ggaaancctn aimntgttna ancccggggg gtcgcctaan 480 

ngnaattnaa ccnaaccccc ntttaaacng nntttgcncn ccacnngccc cnctttccca 540 
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nttcggggaa aaccctntcc gtgccca 

<210> 94 

<211> 630 

<212> DNA 

<213» Homo aapien 

<220> 

<221> misc_feature 
<222> {1) .7. (620) 
<223> n - A,T,C or G 



<400> 94 

actagtcaas aatgctaaaa taactcggga gaaaatattt tttaagtagt gttatagttt 60 

catgtttatc ttttattatg ttttgtgaag ttgtgeettt tcactaatta cctacactat 120 

gccaatattt ccttatatct atccataaca tttatactac atttgtaana naatatgcac 1B0 

gtgaaactta acactttata aggtaaaaat gaggtttcca anatttaata atctgatcaa 240 

gttcttgtta tttccaaata gaatggactt ggtctgttaa gggctaagga gaagaggaag 300 

ataaggttaa aagetgttaa tgaccaaaca ttctaaaaga aaCgcaaaaa aaaagtteat 360 

tttcaagcct tcgaactatt taaggaaagc aaaatcattt cccaaatgca catcatttgt 420 

gagaatetct cattaatatc ctgaateatt cattccacta aggctcatgt tnactccgat 480 

atgtctctaa gaaagtacta tttcatggtc caaacctggt tgccatantt gggtaaaggc 54 0 

cttcccttaa gtgtgaaant atttaaaatg aaattttect ctttttaaaa attctttana 
agggttaagg gcgttgggga 

<210> 95 

e211> 470 
<212> DNA 
<213> Homo sapien 



600 
620 



<220> 

<221> mi9c_feaCure 
<222> (1) . . . (470) 
<223> n - A,T,C or Q 

<4Q0> 95 

ctcgaccttc tctgoacagc ggatgaaccc tgagcagctg aagaccagaa aagccactat 

nactttntgc ttaattcang agcttacang attcctcaaa gagcgngccc agcatccttt 120 

gaaacatgag ttcttaccag cagaagcaga ccctcacccc accacctcag cttcaacagc 

agcaggtgaa acaacccatc cagcctccac ccnaggaaat atttgttccc acaaccaagg 

agccatgcca ctcaaaggtt ccacaacctg naaacacaaa nateceagag ccaggctgta 

ccaaggtccc tgagccaggg ctgtaccaan gtccctgagc caggttgtac caangtccct 360 

gagccaggat gtaccaaggt ccctganeca ggctgtccaa ggtccctgag ceaggctaca 420 

ccaagggcct gngccaggea gcatcaangt ccctgaccaa ggctcatcaa 

<210> 96 
<211> 660 
<212> DNA 
<213> Homo aapien 



60 



180 
240 
300 



470 



<220> 

<221> misc_feacure 

<222> <1)...<660) 

<223» n = A,T,C or Q 
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<*0Q> 95 

tttttttttt cctcctcttt ggaattaaaa gcaatttaat gagggcagag caggaaacat 60 

gcatttcttt tcattcgaat cttcagatga aecctgagca gccgaagacc agaaaagcca 120 

tgaagacttt ctgcttaatt caggggctta caggattctt cagagtgtgt gtgaacaaaa 180 

gctttatagt acgtatcttt aggatacaaa taagagagag actatggctt ggggtgagaa 240 

tgtactgatt acaaggtcca cagaeaatta agacacagaa acagatggga agagggtgnc 300 

cagcatctgg nggteggctt ctcaagggct cgtctgtgca ccaaattact tctgcttggn 360 

cttctgctga gctgggcctg gagtgaccgt cgaaggacat ggccctggta cctttgtgca 420 

gcctgncaca ggaactctgg cgcacccttg ctcaggaact ttgatggcac ctggctcagg 480 

aaacttgatg aagccttggt caagggacct tgatgettgc tggetcaggg accttggngn 540 

ancctgggct canggacctt tgncncaaec ttggcttcaa gggacccttg gnacatcctg 600 

gcnnagggac cottgggncc aaccctgggc ttnagggacc ctttggntnc nanccttggc 660 



<210» 97 

<211> 441 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (441) 
<223> n - A,T,C or G 



<400> 97 

gggaccacac anagtattcc tctcttcaca ccaggaccag ccactgttgc agcatgagtt 60 

cccagcagca gaagcagccc tgcaccccac cccctcagct tcagcagcag caggtgaaac 120 

agccctgcca gcctccacct caggaaccat gcatccccaa aaccaaggag ccctgccacc 180 

ccaaggtgcc tgagccctgc caccccaaag cgcctgagcc ctgccagccc aaggttccag 240 

agccatgeca ccccaaggtg cctgagccct gcccttcaat agtcactcca gcaccagccc 300 

agcagaanac caagcagaag taatgtggto cacagecatg ccctcgagga gccggccacc 360 

agatgctgaa teccctatcc cattctgtgt acgagtccca tttgccttgc aattagcatt 420 

ctgcctcccc caaaaaaaaa a 441 

c210> 93 

«211» 600 

<212> DNA 

•:213 a Homo sapien 



<220> 

<221> misc feature 
<222> (1) .7. (600) 
<223> n - A,T,C or G 



c400> 98 

gtattcctct cttcacacca ggaccagcca ctgtcgcagc atgagttccc agcagcagaa 60 

gcagccctgc atcccacccc ctcagcttca gcagcagcag gtgaaacagc cctgccagoc 120 

tccacctcag gaaccatgca tccccaaaac caaggagccc cgccacccca aggtgcctga 180 

gccctgccac cccaaagtgc ccgagccctg ccagcccaag gttccagagc catgccaccc 240 

caaggcgcct gagccctgcc cttcaatagt cactccagca ccagcccage agaanaccaa 300 

gcagaagcaa tgtggtccac agccatgccc ttgaggagcc ggccaccana cgctgaatcc 360 

cctatcccat tctgtgtatg agtcccattt gcctegcaat tagcattctg tctcccccaa 420 

aaaagaacgt gctatgaagc tttctctcct acacactctg agtctctgaa cgaagcngaa 4B0 

ggtcttaant acaganctag cttccagctg ctcagaattc tctgaagaaa agatttaaga 540 

tgaaaggcaa atgatccagc tccttattac cccattaaat tcnctctcaa ttccaaaaaa 600 
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<210:> 99 

<211s 667 

<212s DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1)...(667) 

<223> n » A.T.C or G 



<400> 99 

actagegact gagttcctgg caaagaaatt tgacctggac cagttgataa ctcatgtttt 60 

accatttaaa aaaatcagtg aaggaetega gccgctcaat tcaggacaaa gcattcgaac 120 

ggtceegacg tettgagacc caaagtggca ggaggtctgt gttgccatgg tgaaccggag 180 

tctctctcgr gagagttccc tcatctgaaa tcatgtatct gtctcacaaa cacaagcata 240 

agtagaagat ttgttgaaga catagaaccc ttataaagaa ttatcaaect ttataaacac 300 

tcaaagtctt gtgagcacct gggaattagt ataaeaacaa tgetnatatt tttgatttac 360 

attttgtaag gctataattg catcttttaa gaaaacatac cttggatttc tatgrcgaaa 42 0 

tggagattct taagagtttt aaccagctgc tgcagatata ttactcaaaa cagatatagc 480 

gtataaagat atagtaaacg catctcctag agtaatattc acttaacaca ttggaaacta 540 

ttatttttta gatttgaata tnaatgttat ttctcaaaca cttgttatga gttacttggg 600 

attacatttt gaaatcagtt cattccatga tgcanattac tgggattaga ttaagaaaga 660 

cggaaaa 667 



<210> 100 
<211> S83 
<212> DMA 
<213> Homo sapien 



<220> 

<221> rniac_f eature 
<222> (1) . . . (583) 
<223> n - A,T,C or G 



<400> 100 

gttttgtttg taagatgatc acagtcatgt tacactgaco taaaggacat atatataacc 60 

ctttaaaaaa aaaatcactg cctcattctt atttcaagat gaatttccat acagactaga 120 

tgtttttctg aagatcaatc agacattttg aaaatgattt aaagtgtctt ccttaatgtt 180 

ctctgaaaac aagtctcttt tgtagtttta accaaaaaag tgcccttttt gtcactggat 240 

tctcctagca ttcatgattt ttttttcata caatgaaatt aaaattgcta aaatcacgga 300 

ccggctttct ggttggattt caggtaagat gtgtccaagg ccagagcttt tctcagtatt 360 

tgattttttt ccccaatattt tgatttttta aaaatataca catnggtgct gcatttatat 420 

ctgctggttt aaaattctgt catatttcac ttctagcctt ceagttatgg caaatcatat 480 

tttactttta ctcaaagcat etggenattt ggantatctg gttctannct aaaaaaanta 540 

attccacnaa ttgaantttt ggtactcnnc catatetgga tec 583 



<210> 101 

<211> 592 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> miac_feature 
<222> (1) . . . (592) 
<223> n = A,T,C or Q 
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300 
360 



<400> 101 

gtggagacgt acaaagagca gcegctcaag acacctggga agaaaaagaa aggcaagccc SO 

gggaaacgca aggagcagga aaagaaaaaa cggcgaactc gctctgcctg grtagactct 120 

ggagtgactg ggagtgggct agaaggggac cacctgtctg acacctccac aacgtcgctg 180 

gagctcgatt cacggaggca tcgaaaCttt cagcaganac cttccaagga catattgcag 240 
gattctgtaa tagtgaacat atggaaagta tcagaaatat ttattgtctg caaaCactgC 
aaatgcattg gaataaaact gtctccccca ttgctctatg aaactgcaca ttggtcaccg 

cgaacacttt ttttcttgcc aaggctaaec caattattat tatcacattt accataattt 420 

attttgtcca ttgacgtatc tattttgtaa atgtaccctg gtgctgctga atttctatat 480 

tttttgtaca taatgcnttt anatatacct atcaagtctg ttgataaatg acncaatgaa S40 

gtgncncnan ttggnggttg aatctaatga atgcctaatc ttattatccc aa S92 

<210> 102 
<211> SB7 
<212> DNA 
<213> Homo sapien 

<220» 

<221> misc^feature 

<222> (1) .7. (587) 

<223> n ■ A.T.C or G 

<400> 102 

cgtcctaagc acttagacta catcagggaa gaacacagac eacateccEg tcctcatgcg 60 

gctcatgttt tctggaagaa agtggagacc nagccctcgg cttcagggct ccccggctgg 120 

gggctgtgca ntccggtcag ggogggaagg gaaatgcacc gctgcacgeg aactcacagc 180 

ccaggcggat gccccttccc ttagcaceac ctggcctcct gcatcccctc gcctcaegtt 240 

cctcccacct tcaaanaatg aanaacccca tgggcccagc cccttgccct ggggaaccaa 300 

ggcagccttc caaaaotcag gggctgaagc anactattag ggcaggggct gactttgggt 360 

gacaccgccc attccctctc agggcagctc angccacccn ggnctcttga acccagcctg 420 

ttcctttgaa aaagggcaaa actgaaaagg gcttttccta naaaaagaaa aaccagggaa 480 

cEttgccagg gcttcnntnt taccaaaacn ncttctcnng gattttcaat tccccatcng S40 

gcctccactt accoggggcn acgccccaaa attaanaatt tcccatc 587 

<210> 103 
<211> 496 
<212> DNA 
<213> Homo aapien 

<220> 

<221> misc_feature 
<222> (1) . . . (496) 
<223> n - A,T,C or G 

<400> 103 

anaggactgg ccctacntgc tctctctcgt cctacctatc aatgcccaac acggcagaac 60 

ctgcanccct tggncactgc anatggaaac ctctcagtgt cttgacatea ccccacccnt 120 

gcggcgggtc tccaccacaa ccactttgac tctgtggtcc ctgnanggtg gnttctcctg 180 

actggcagga tggaccttan ccnacatacc cctctgttcc ctctgctnag anaaagaatt 240 

cccttaacat gatacaaccc acccatgcaa ntngctactg gcccagctac catttaccat 300 

ttgcctacag aattccattc agtctacact ctggcattcc ctctggcgat agagtgtggc 360 

tgggctgacc gcaaaaggtg ccttacacac tggcccccac cctcaaccgc tgacncatca 420 

gangcttgcc tcctccttct gattnncccc catgttggat atcagggtgc ccnagggatt 480 

ggaaaagaaa caaaac 496 
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<210> 104 

<211> 575 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (575) 

<223> n - A,T,C or G 



<400> 104 

gcacctgctc tcaatccnnc tctcaccatg atcctccgcc tgcanaaact cctctgccaa 60 

ctatggangt ggttecnggg gtggctcttg ccaactggga agaagccgtg gtgtctctac 120 

ctgttcaact cngtttgtgt ctgggggatc aaccnggggc tatggaagcg gccnaactgt 180 

tgttttggtg gaagggctgg taattggctt cgggaagtng cttatngaag tcggcctngg 24 0 

gaagttgcta ttgaaagtng centggaagt ngntttggtg gggggtttttg ctggtggcct 300 

ttgttnaatt tgggtgcttt gtnaatggcg gccccctcnc ctgggcaatg aaaaaaatca 360 

cctiatgcngn aaacctcnac imaacagcct gggcttecct cacctcgaaa aaagttgctc 42 0 

cccccccaaa aaaggncaan cccctcaann tggaangteg aaaaaatcct cgaatgggga 480 

ncccnaaaac aa&aancccc ccntttcccn gnaanggggg aaataccncc cccccaccta 54 0 

cnaaaaccct tntaaaaaac cccccgggaa aaaaa 57 5 



<210> 105 
<211> 619 
<212> DMA 

<213> Homo sapien 
<220> 

<221> misc_f eaCure 
c222> (1) . . . (619) 
<223> n. = A.T.C or Q 



<400> 105 

cactagcagg acagaaacac tgtgtcccga gagtaaggag agaagctact attgaCtaga 60 

gcctaaccca ggttaaccgc aagaagaggc gggatacttt cagctttcca tgtaactgta 120 

tgcacaaagc caatgtagcc cagtttctaa gaecatgtcc caagctaacc gaatcccact 180 

tcaatacaca ctcatgaact cctgatggaa caataacagg cccaagcctg tggtatgatg 240 

tgcacacttg ctagactcan aaaaaatact actctcataa atgggtggga gtattteggt 300 

gacaacct&c Cttgcttggc tgagtgaagg aatgatattc atatattcat ttattccatg 360 

gacatttagt tagtgctttc tatacaccag gcatgatgct gagtgacact cttgtgtata 420 

tctccaaatt tccgcacagt cgctgcacat atctgaaatc atatattaag acttccaaaa 480 

aatgaagtcc ctggtttttc atggcaactt gatcagtaaa ggattcncct ctgtttggta 540 

cttaaaacat ctactatatn gttnanatga aatecctttt ccccncctcc cgaaaaaana 600 

aagtggtggg gaaaaaaaa 619 



<210> 106 
<211> 506 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1).T.(506) 
<223> n - A,T,C or Q 
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<400> 
cattggtnee 
gccttaaact 
angtaoagat 
tatgtaaatg 
gaatantnng 
acancattgc 
ttecaaatgg 
atgttccacc 
gactgtggta 



106 
ttcatttgct 
ctgtnacact 
gttctggata 
gtatntcatt 
cagcncanct 
aacctcnatc 
nctcatntcn 
aactagtacc 
ncccgcatcg 



ntggaagtgt 
tttgggaant 
ccattanatn 
cgctactacn 
nanangctgt 
nagcgagaca 
aatgtttaaa 
tgtaatgacn 
gaaaaa 



nnatctctaa 
gaaaanttng 
tgcccecngt 
antcaattng 
ctgtngtatt 
nactagnaan 
agttanttaa 
ggcctgtccc 



cagcggacaa 
tantatgata 
gtcagaggct 
aaatanggtc 
cattgtggcc 
ttcctagtga 
gtgtaagaaa 
aacacacctc 



agttcccngt 
ggttattctg 
catattgtgt 
tttgggttat 
atagcacetc 
cggctcanga 
tacagactgg 
ccctttccat 



60 
120 
ISO 
240 
300 
360 
420 
430 
506 



<210> 107 
<211> 452 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mise_feature 
<222> (11.7.(452) 
<223> n « A,T,C or G 



<400> 
gttgagtctg 
tcttttgaag 
tttaaagacc 
ctaaggttta 
guggcataaa 
tggaaagtaa 
catgaaaagg 
ccactttaaa 



107 
tactaaacag 
cat&gataat 
ctcccattct 
caataggagc 
ttgcatcact 
ctgtganaac 
tccccacnga 
accaaaaaat 



taagatatct 
attgtttggt 
ataaaactct 
ggtgatttga 
gtatcatttt 
ccagttttccc 
agcaagaaga 
tccccttgga 



caacgaacca 
aaatgtttet 
gcatgtagag 
aaaatataaa 
cttttttaac 
gtccatctcc 
taagtctttc 
aa 



taaattcaac 
tetgtttggt 
gettgtttac 
attatgagat 
cggtaagant 
cttagggact 
atggctgctg 



tttgtaaaaa 
aaatgtttet 
ctttctctct 
tggttttcct 
ctcagtttgt 
acccatagaa 
gttgcttaaa 



60 
120 
lao 

240 
300 
360 
420 
4S2 



c210> 10S 
<211> 502 
<212> DHA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(502) 
<223> n - A,T,C or 0 



<400> 
atcttcttcc 
caaaaagaga 
agaccncaac 
tanagcatat 
aaaatgtccc 
uaaaaaaagg 
ctccagaaca 
aaactccatt 
accctggnta 



10B 
cttaattagt 
ttgtagattg 
tgaagcttaa 
aaaactttta 
tttaacatnc 
gt&gaaggga 
aa&acttntc 
agncccacct 
ctcctgccct 



tnttatttat 
gcttctggct 
aaaatctatc 
acatntgett 
aatatcccac 
tttaatgaaa 
aantctttca 
tctaanggtc 
ca 



ntattaaatt 
coccaaaagc 
acatgtataa 
aatgttgtnc 
atagtgttat 
actctgettn 
gctaaccgca 
tctanagccc 



ttattgcatg 
ccataacaga 
tacctttnga 
aattataaaa 
ttnaggggat 
ccatttctgt 
tttgagctna 
actaancctt 



tcctggcaaa 
aagtaccaca 
agaacactaa 
ntaatngaaa 
tacenngnaa 
ttanaaacgt 
ggccactcaa 
ttgacocott 



60 
120 
180 
240 
300 
360 
420 
4S0 
502 



<210> 109 
<211> 1308 
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<212> DNA 

<213> Homo sapien 



<400s 109 

acccgaggtc tcgctaaaat catcatggat tcacttggcg ccgtcagcac tcgacttggg £0 

tttgatcttt tcaaagagcc gaagaaaaca aatgatggca acatcttctt ttcccctgtg 12 0 

ggcatcttga ctgcaattgg catggtcctc ctggggaccc gaggagccac cgcttccoag 180 

ttggaggagg tgtttcactc tgaaaaagag acgaagagct caagaataaa ggctgaagaa 24 0 

aaagaggtga ttgagaacac agaagcagta eatcaacaat tccaaaagtt tttgactgaa 300 

ataagcaaac tcactaatga ttatgaactg aacataacca acaggctgtt tggagaaaaa 36 0 

acatacctct tccttcaaaa atacttagae tatgttgaaa aatatcatca tgcatctctg 420 

gaacctgttg attttgtaaa tgcagccgat gaaagtcgaa agaagattaa ttcctgggtt 490 

gaaagcaaaa caaatgaaaa aatcaaggac ttgttcccag acggctctat tagtagctct 540 

accaagctgg tgctggtgaa catggttfcat tttaaagggc aatgggacag ggagtttaag £00 

aaagaaaata ctaaggaaga gaaattttgg atgaataaga gcacaagtaa atctgtacag £60 

atgatgacac agagccattc ctttagcttc actttcctgg aggacttgca ggccaaaatt 720 

ctagggattc catataaaaa caacgaccta agcatgtttg tgcttctgcc caacgacatc 780 

gatggcctgg agaagataat agataaaata agtcctgaga aattggtaga gtggactagt 840 

ccagggcata tggaagaaag aaaggtgaat ctgcacttgc cccggtttga ggtggaggac 900 

agttacgatc tagaggcggt cctggctgcc atggggatgg gcgatgccct cagtgagcac 96 0 

aaagccgact actcgggaat gtcgtcaggc tccgggttgt acgcccagaa gcccccgcac 102 0 

agttccCCtg cggcagcaac tgaggaaggc accgaggctg cagctgccac tggcataggc 1080 

tttacCgtca catccgcccc aggtcacgaa aatgttcact gcaatcatcc cttcctgttc 1140 

ttcatcaggc acaatgaatc caacagcatc ctcttcttcg gcagattttc ttctccttaa 1200 

gatgategtt gccatggcat tgctgctttt agcaaaaaac aactaccagt gtcactcata 1260 

tgactatgaa aatcgtccat tcttttaaat ggtggctcac ttgcattt 13 OB 



<210> 110 

<211> 391 

<212> PRT 

<213> Homo sapien 



<400> 110 
Met Aap Ser Leu 
l 

Lys Glu Leu Lys 
20 

Gly He Leu Thr 
35 

Thr Ala Ser Gin 
50 

Ser Ser Arg He 
65 

Ala Val His Gin 

Thr Asn Asp Tyr 
100 

Thr Tyr Leu Phe 
115 

Hia Ala Ser Leu 
130 

Arg Lys Lys He 
145 

Lys Asp Leu Phe 



Gly Ala Val Ser 
5 

Lys Thr Asn Asp 
Ala lie Gly Met 

40 

Leu Glu Olu Val 
55 

Lys Ala Glu Olu 

70 

Gin Phe Gin Lys 
85 

Glu Leu Asn He 

Leu Gin Lya Tyr 
120 

Glu Pro Val Asp 
135 

Asn Ser Trp Val 

ISO 

Pro Asp Gly Ser 
165 



Thr Arg Leu Gly 
10 

Gly Asn He Phe 
25 

Val Leu Leu Gly 

Phe His Ser Glu 
60 

Lye Glu Val He 
75 

Phe Leu Thr Glu 
90 

Thr Asn Arg Leu 
105 

Leu Asp Tyr Val 

Phe Val Asn Ala 
140 

Glu Ser Lys Thr 
155 

He Ser Ser Ser 
170 



Phe Asp Leu Phe 
15 

Phe Ser Pro Val 
30 

Thr Arg Gly Ala 
45 

Lys Glu Thr Lys 

Glu Asn Thr Glu 
80 

He Ser Lys Leu 
95 

Phe Gly Glu Lys 
110 

Glu Lys Tyr Tyr 
125 

Ala Asp Glu Ser 

Asn Glu Lys He 

■ 160 

Thr Lys Leu Val 
175 
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Leu Val Asn Met Val Tyr Phe Lys Gly Gin Trp Asp Arg Glu Phe Lys 

180 185 190 

Lys Glu Asn Thr Lys Glu Glu Lys Phe Trp Met Asn Lys Ser Thr Ser 

195 200 205 

Lys Ser Val Gin Met Met Thr Gin Ser His Ser Phe Ser Phe Thr Phe 

210 215 220 

Leu Glu Asp Leu Gin Ala Lys lie Leu Gly lie Pro Tyr Lys Asn Asn 
225 230 235 240 

Asp Leu Ser Met Phe Val Leu Leu Pro Asn Asp lie Asp Gly Leu Glu 

245 250 255 

Lys lie He Asp Lys He Ser Pro Glu Lys Leu Val Glu Trp Thr Ser 

260 265 270 

Pro Gly His Met Glu Glu Arg Lys Val Asn Leu His Leu Pro Arg Phe 

27S 280 285 

Glu Val Glu Asp Ser Tyr Asp Leu Glu Ala Val Leu Ala Ala Met Gly 

290 295 300 

Met Gly Asp Ala Phe Ser Glu His Lys Ala Asp Tyr Ser Gly Met Ser 
30S 310 315 320 

Ser Gly Ser Gly Leu Tyr Ala Gin Lys Phe Leu His Ser Ser Phe Val 

325 330 335 

Ala Val Thr Glu Glu Gly Thr Glu Ala Ala Ala Ala Thr Gly He Gly 

340 345 350 

Phe Thr Val Thr Ser Ala Pro Gly His Glu Asn Val His Cys Asn His 

355 360 3«5 

Pro Phe Leu Phe Phe He Arg His Asn Glu Ser Asn Ser He Leu Phe 

370 375 390 

Phe Gly Arg Phe Ser Ser Pro 
385 390 

<210> 111 

<211> 1419 

<212» DMA 

<213> Homo sapien 

<400> 111 

ggagaactat aaattaagga tocoagctac ttaattgact tatgcttcct agttcgttgc 60 

ccagccacca ccgtetctcc aaaaacccga ggtctcgcta aaatcatcat ggattcactt 120 

ggcgccgtca gcactcgact tgggtttgat cttttcaaag agctgaagaa aacaaatgat 1B0 

ggcaacatct tctttteccc tgtgggcatc ttgactgcaa ttggcatggt cctcctgggg 240 

acccgaggag ccaccgcttc ccagttggag gaggtgtttc actctgaaaa agagacgaag 300 

agctcaagaa taaaggctga agaaaaagag gtggtaagaa taaaggctga aggaaaagag 360 

attgagaaca cagaagcagt acatcaacaa ttccaaaagt ttttgactga aataagcaaa 420 

ctcactaatg attatgaact gaacataacc aacaggctgt ttggagaaaa aacatacctc 480 

ttccttcaaa aatacttaga ctatgttgaa aaatattatc atgcacctct ggaacctgtt 540 
gatcttgtaa atgcagccga tgaaagtcga aagaagatta attcctgggt tgaaagcaaa 
acaaatgaaa aaatcaagga cttgttccca gatggctcta ttagtagctc taccaagctg 

gtgctggtga acatggttta ttttaaaggg caatgggaca gggagtttaa gaaagaaaat 720 

actaaggaag agaaattttg gatgaataag agcacaagta aatctgtaca gatgatgaca 780 

cagagccatt cctttagctt cactttcccg gaggacttgc aggccaaaat cctagggatt 84 0 

ccatataaaa acaacgacct aagcatgttt gtgcttctgc ccaacgacat cgatggcctg 90 0 

gagaagataa tagataaaat aagtcctgag aaattggtag agtggactag tccagggcat 960 

atggaagaaa gaaaggtgaa tctgcacttg ccccggtttg aggtggagga cagttacgat 102 0 

ctagaggcgg tcctggctgc catggggatg ggcgatgcct tcagtgagca caaagccgac 10BO 

tactcgggaa tgtcgtcagg ctccgggttg tacgccoaga agttcctgca cagttccttt 1140 

gtggcagtaa ctgaggaagg caecgaggct gcagctgcca ctggcatagg ctttactgtc 1200 
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acatccgccc caggtcatga aaatgttcac tgcaateatc ccctcctgtt cttcatcagg 1260 

cacaatgaat ccaacagcat cctcttcttc ggcagatttt cttctcctta agatgatcgc 1320 

tgccatggca ttgctgcttt tagcaaaaaa caactaccag tgttactcat atgatcatga 1380 

aaatcgtcca ttcttttaaa tggtggctca cttgcattt 1419 

e210> 112 
<211> 400 
<Z12> PRT 
<213> Homo sapien 



<400> 112 



Met 


Asp 


Ser 


Leu Gly 


Ala 


Val 


Ser 


Thr 


Arg 


Leu 


Gly 


Phe 


Asp 


Leu 


Phe 


1 








5 










10 










15 




Lys 


Glu 


Leu 


Lys 
20 


Lys 


Thr 


Asn 


Asp 


Gly 
25 


Asn 


He 


Phe 


Phe 


Ser 
30 


Pro 


Val 


Gly He 


Leu 


Thr 


Ala 


He 


Gly 


Met 


Val 


Leu 


Leu Gly Thr Arg Gly Ala 






35 










40 










45 








Thr 


Ala 


Ser 


Gin 


Leu 


Glu 


Glu 


Val 


Phe 


His 


Ser Glu Lys Glu Thr Lys 




50 










55 










GO 










Ser 


Ser 


Arg 


He 


Lys 


Ala 


Glu 


Glu 


Lys 


Glu 


Val 


Val 


Arg 


He 


Lys 


Ala 


65 










70 










75 










80 


Glu Gly 


Lys 


Glu 


He 


Glu 


Asn 


Thr 


Glu 


Ala 


Val 


His 


Gin 


Gin 


Phe 


Gin 










85 










90 










95 




Lys 


Phe 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Leu 


Thr 


Asn Asp Tyr Glu Leu Asn 








100 










105 










110 






He 


Thr 


Asn 
115 


Arg 


Leu 


Phe 


Gly 


Glu 
120 


Lys 


Thr 


Tyr 


Leu 


Phe 
125 


Leu 


Gin 


Lys 


Tyr 


Leu 


Asp 


Tyr Val 


Glu 


Lys 


Tyr 


Tyr 


His 


Ala 


Ser 


Leu 


Glu 


Pro 


Val 




130 










135 










140 










Asp 


Phe 


Val 


Asn 


Ala 


Ala 


Asp 


Glu 


Ser 


Arg 


Lys 


Lys 


He 


Asn 


Ser 


Trp 


145 










150 










155 










160 


val 


Glu 


Ser 


Lys 


Thr 


Asn 


Glu 


Lys 


He 


Lys 


Asp 


Leu 


Phe 


Pro Asp 


Gly 










165 










170 










175 




Ser 


He 


Ser 


Ser 
180 


Ser 


Thr 


Lys 


Leu 


Val 
185 


Leu 


Val 


Asn 


Met 


Val 
190 


Tyr 


Phe 


Lys Gly 


Gin 


Trp 


Asp 


Arg 


Glu 


Phe 


Lys 


Lys 


Glu 


Asn 


Thr 


Lys 


Glu 


Glu 






195 










200 










205 








Lys 


Phe 
210 


Trp 


Mec 


Asn 


Lys 


Ser 

215 


Thr 


Ser 


Lys 


Ser 


val 
220 


Gin 


Met 


Met 


Thr 


Gin 


Ser 


His 


Ser 


Phe 


Ser 


Phe 


Thr 


Phe 


Leu 


Glu 


Asp 


Leu 


Gin 


Ala 


Lys 


225 










230 










235 










240 


lie 


Leu 


Gly 


He 


Pro 
245 


Tyr 


Lys 


Asn 


Asn 


Asp 

250 


Leu 


Ser 


Met 


Phe 


Val 
255 


Leu 


Leu 


Pro 


Asn. 


Asp 


He 


Asp 


Gly 


Leu 


Glu 


Lys 


He 


lie Asp 


Lys 


He 


Ser 








260 










265 










270 






Pro 


Glu 


Lys 
275 


Leu 


Val 


Glu 


Trp 


Thr 
290 


Ser 


Pro 


Gly 


His 


Met 
285 


Glu 


Glu 


Arg 


Lys 


Val 


Asn 


Leu 


His 


Leu 


Pro 


Arg 


Phe 


Glu 


val 


Glu Asp 


Ser 


Tyr 


Asp 




290 










295 










300 










Leu 


Glu 


Ala 


Val 


Leu 


Ala 


Ala 


Met 


Gly 


Met 


Gly Asp Ala 


Phe 


Ser 


Glu 


305 










310 










315 










320 


His 


Lys 


Ala 


Asp 


Tyr 


Ser 


Gly 


Met 


Ser 


Ser 


Gly Ser Gly Leu Tyr 


Ala 










325 










330 










3>5 




Gin 


Lys 


Phe 


Leu 


His 


Ser 


Ser 


Phe 


Val 


Ala 


val 


Thr Glu Glu Gly Thr 








340 










34S 










350 
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Glu Ala Ala Ala Ala Thr Gly lie Oly Phe Thr Val Thr Ser Ala Pro 

355 360 365 

Gly His Glu Aon Val Hia Cys Asn His Pro Phe Leu Phe Phe lie Arg 

370 375 380 

His Aan Glu Ser Aan Ser lie Leu Phe Phe Gly Arg Phe Ser Ser Pro 

385 390 395 400 

<210> 113 
<211> 957 
<212> DNA 
<213> He no sapien 

<400> 113 

ctcgaccttc tctgcacagc ggatgaaccc tgagcagctg aagaccagaa aagecactat 60 

gactccctgc ttasctcagg agctcacagg attcttcaaa gagtgtgtcc agcatccttt 120 

gaaacatgag ttcttaccag cagaagcaga cctttaccoc accacctcag cttcaacagc 180 

agcaggtgaa acaacccagc cagcctccac ctcaggaaat atttgttccc acaaccaagg 240 

agccatgcca ctcaaaggtt ccacaacctg gaaacacaaa gactccagag ccaggctgta 300 

ccaaggtccc tgagecagge tgtaccaagg tccctgagcc aggttgtacc aaggtccctg 360 

agecaggatg taccaaggtc cctgagccag gttgtaccaa ggtcectgag ccaggctaca 420 

ccaaggtccc tgagecagge agcatcaagg tccctgacca aggcttcatc aagtttcctg 480 

agccaggtgc catcaaagtt cctgagcaag gatacaccaa agttcctgtg ccaggctaca 540 

caaaggtacc agagecatgt ccttcaacgg tcactccagg cccagctcag cagaagacca soo 

agcagaagta atttggtgca cagacaagcc cttgagaagc caaccaccag atgetggaca 660 

ccctcttccc atctgtttct gtgtcttaat tgtctgtaga ccttgtaatc agtacattct 720 
caccccaagc catagtctct ctcttatttg tatcctaaaa ataeggtact ataaagcttt 
tgttcacaca cactctgaag aatcctgtaa gcccctgaat taagcagaaa gtcttcatgg 
cttttctggt cttcggctgc ccagggttca tctgaagatt cgaatgaaaa gaaatgcatg 
tttcctgctc cgcccccatt aaattgcttt taattccaaa aaaaaaaaaa aaaaaaa 

<210> 114 
<211> 161 
<212> PRT 
<213> Homo sapien 

<4O0> 114 

Met Ser Ser Tyr Gin Gin Lys Gin Thr Phe Thr Pro Pro Pro Gin Leu 

15 10 15 

Gin Gin Gin Gin Val LyB Gin Pro Ser Gin Pro Pro Pro Gin Glu He 

20 25 30 

Phe Val Pro Thr Thr Lys Glu Pro Cys His Ser Lys Val Pro Gin Pro 

35 40 45 

Gly Asn Thr Lys He Pro Glu Pro Gly Cys Thr Lye Val Pro Glu Pro 

50 SS 60 

Gly Cys Thr Lys Val Pro Glu Pro Gly Cys Thr Lys Val Pro Glu Pro 
65 70 75 80 

Gly Cys Thr Lys Val Pro Glu Pro Gly Cys Thr Lys Val Pro Glu Pro 

85 90 95 

Gly Tyr Thr Lys Val Pro Glu Pro Gly Ser He Lys Val Pro Asp Gin 

100 105 110 

Gly Phe He Lys Phe Pro Glu Pro Gly Ala He Lys Val Pro Glu Gin 

115 120 125 

Gly Tyr Thr Lys Val Pro val Pro Gly Tyr Thr Lys Val Pro Glu Pro 

130 135 140 

Cys Pro Ser Thr Val Thr Pro Gly Pro Ala Gin Gin Lys Thr Lys Gin 
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Lys 



<210> 115 
<211> 506 
<212> DMA 
<213> Homo sapien 

<220> 

<221> raisc_f eature 
<222> (1)...(S06) 
<223> n - A,T.C or G 

<400> 115 

cattggtnct ttcatttgct ntggaagtge nnatctctaa cagtggacaa agttcccngt SO 

gcctcaaacc ctgtnacact tttgggaant gaaaanttng tantatgata ggttattctg 120 

angtanagat gttctggaca ceattanatn Cgcccccngc gtcagaggcc catategtgt 130 

tatgtaaatg gtatntcaet cgctaccatn anecaatcng aaacanggtc tttgggttat 240 

gaacantnag cagcncanct nanangctgt ctgtngtatt cattgtggtc atagcacctc 300 

acancattgt aacctcnacc nagtgagaca naceagnaan ttcctagtga tggctcanga 360 

ttccaaatgg nctcatntcn aacgtttaaa agttanttaa gtgtaagaaa Cacagactgg 420 

atgttccacc aactagtacc tgtaatgacn ggcctgtccc aacacatctc ccttttccat 480 

gactgtggta neccgcatcg gaaaaa 506 

<210> 116 
<211> 3079 
<212> DNA 
<213» Homo sapien 

«400> 116 

ggatccccgg gtttcctaaa ccccccacag agtcctgccc aggccaaaga gcaaggaaaa 60 

ggecaaaggg cagaaaaaat gctgagctag gaggagctac ggaaggataa acctggccct 120 

aaagaggtca aagtggttea tagggggcgc tgagggoctc ccacattctc tggcctaaac 180 

cccgcaggca gatctgccca gtgggctctg ggatagctgt gecttcccta acaaaaaaat 240 

tgtgcacaaa aggatgaaac tccactttcc ctctagcaca caaccaagaa tataaggcta 300 

cagattgcct ttcccagagg gaaaaccctg cagcaacctg ctgcctggaa aagtgtaaga 360 

gcagatcact ggggaatcgt ttgccccccg ctgatggaca gcttccccaa gctccaaggg 420 

caggtgctca gcatgtaccg Cactgggatg gttgtcaata ctcctggtcc tgtaagagtc 480 

ccaggaoact gccatgccaa tgccccctca gttcctggca tcctttttgg gctgctcaca 54 0 

gccccagcct ctatggtgaa gacatacttg ctagcagcgt caccaacttg ttgccaagag 600 

atcagtgctc gaaggcaagg ttatttctaa ctgagcagag cctgccagga agaaagcgtt 660 

Cgcaccccac accactgtgc aggtgtgacc ggtgagctca cagctgcecc ccaggcatgc 720 

ccagcccact taatcatcac agctcgacag ctctctcgcc cagcccagtt ctggaaggga 780 

taaaaagggg catcaccgtt cctgggtaac agagccacct tctgcgtcct gccgagctet 840 

gtcccetcea gcacctccca acccactagt gcctggttct cttgctccac caggaacaag 900 

ccaccatgtc tcgccagtca agtgtgtctc ccggagcggg gggcagtcgt agcttcagca 960 

cegectctgc catcaccccg tccgtctccc gcaccagctt cacctccgtg tcccggtccg 1020 

ggggtggcgg tggtggtggc ctcggcaggg tcagccttgc gggtgcctgt ggagcgggtg 1080 

gctatggcag ccggagcctc tacaacctgg ggggctccaa gaggatatcc atcagcacca 1140 

gtggtggcag cttcaggaac cggtttggtg ctggtgctgg aggcggctat ggctctggag 1200 

gtggtgccgg tagtggattc ggcttcggcg gtggagctgg tggtggcttt gggcccggtg 1260 

gcggagctgg ctttggaggt ggctteggtg gccctggctt tccCgtctgc ccccctggag 1320 

gtatccaaga ggtcactgtc aaccagagto tcetgactcc cctcaacctg caaatcgacc 1380 

ccagcaccca gagggtgagg accgaggagc gcgagcagat caagaccctc aacaataagt 144 0 
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ttgcctcctt catcgacaag gtgcggttcc tggagcagca gaacaaggtt ccggaaacaa 1500 

agtggaccct gctgcaggag cagggcacca agactgtgag gcagaacctg gagccgttgt 1560 

ccgagcagta catcaacaac ctcaggaggc agccggacag catcgcgggg gaacggggcc 1620 

gcctggactc agagctgaga aacatgcagg acctggtgga agacttcaag aacaagtaeg 1G80 

aggacgaaat caacaagcge accactgccg agaacgagct tgtgatgetg aagaaggatg 1740 

tagatgctgc ctacatgaac aaggtggagc tggaggccaa ggttgatgca ctgatggatg 1800 

agattaactt cacgaagatg ttctttgatg cggagctgtc ccagatgcag acgcatgtct 1860 

ctgacacctc agtggtcccc tccatggaca acaaccgcaa cctggacctg gatagcatca 1920 

tcgctgaggt caaggcccag tatgaggaga ttgccaaccg cagccggaca gaagccgagt 19BO 

cctggtatca gaccaagtat gaggagctgc agcagacagc tggccggcat ggcgatgacc 2040 

tccgcaacac caagcatgag atctctgaga tgaaccggat gatccagagg ctgagageeg 2100 

agattgacaa cgtcaagaaa cagtgcgcca atctgcagaa cgccategcg gatgccgagc 2160 

agcgtgggga gctggccctc aaggacgcca ggaacaagct ggccgagctg gaggaggccc 2220 

tgcagaaggc caagcaggac atggcccggc tgctgcgtga gtaccaggag ctcatgaaca 2280 

ccaagctggc cctggacgtg gagatcgcca cccaccgcaa gctgctggag ggcgaggaat 2340 

gcagactcag tggagaagga gttggaccag ccaacatctc tgttgtcaca agcagtgttt 2400 

cctctggata tggcagtggc agtggctatg gcggcggcct cggtggaggt cttggcggcg 2460 

gcctcggtgg aggtcttgcc ggaggcagca grggaageta ctactccagc agcagtgggg 2S20 

gtgtcggcct aggtggtggg ctcagtgtgg ggggctctgg cctcagcgca agcagtagcc 2 5S0 

gagggctggg ggtgggcttt ggcagtggcg ggggCagcag ctccagcgtc aaatttgtct 2640 

ccaccacctc ctcctcccgg aagagcttca agagctaaga acctgccgca agtcactgcc 2 700 

ttccaagtgc agcaacccag cccatggaga ttgcctctcc taggcagttg ctcaagccat 2760 

gttetatcct tttctggaga gtagtctaga ccaagccaat tgcagaacca cattctttgg 2 820 

ttcccaggag agccccattc ccagecectg gtctcccgcg ccgcagttct atatcctgct 2880 

tcaaatcagc ettcaggttc cccacagcat ggcccctgct gacacgagaa cccaaagttt 2940 

tcccaaatct aaatcaCcaa aacagaatcc ccaceccaac cccaaatttt gttttggttc 3000 

taactocctc cagaatgtgt tcaataaaat gttttataat ataagctggc gtgcagaact 3060 

gtCtCttttt tccacccaa 3073 

*210> 117 
<211> 6921 
<212» DNr 
<213> Homo sapien 

<400> 117 

gaattctgac tgtccactca aaacttctac tccgaccaaa gccatctgtg actacagaca 60 

aattgagata accatttaca aagacgatga atgtgctttg gcgaataact ctcatcgtgc 120 

r.aaatggaag gtcattagtc ctactgggaa tgaggctatg gccccatctg tgtgcttcac 180 

cgttcctcca ccaaacaaag aagcggtgga ccttgccaac agaattgagc aacagtatca 240 

gaatgtcctg actctttggc atgagtctca cataaacatg aagagegtag catcctggca 300 

ttatcccatc aatgaaattg atagaattcg agcCagcaat gtggcttcaa caaagacaat 360 

gctacctgge gaacateagc aagttctaag taatetacaa tctcgttttg aagactttct 420 

ggaagatagc caggaatccc aagtctetcc aggctcagat ataacacaac cggaaaagga 480 

ggttaatgta tgcaagcagt attatcaaga acttcttaaa tetgcagaaa gagaggagca 540 

agaggaacca gtttataatc tecacatctc cgaagttcga aacattagac ttcggttaga 600 

gaactgtgaa gaccggctga ttagacagat tcgaactccc ctggaaagag acgacttgca 660 

tgaaagtgtg ttcagaatca cagaacagga gaaactaaag aaagagctgg aacgacttaa 720 

agatgatttg ggaacaatca caaataagtg tgaggagtct ttcagtcaag cagcagcctc 780 
tceatcagtc coeaccctac gatcagagct taacgtggcc ettcagaaca tgaaccaagt 
ctactctatg tcttccactt acatagataa gctgaaaact gttaacctgg tgttaaaaaa 
cactcaagcc gcagaagccc tcgtaaaact cCatgaaacc aaactgcgcg aagaagaagc 
agttatagct gacaagaata atattgagaa tctaataagt actttaaagc aatggagatc 
tgaagcagat gaaaagagac aggtattcca egccttagag gatgagttgc agaaagceaa 

agccatcagt gatgaaatgt ttaaaacgta caaagaacgg gaccttgatt ttgactggca 1140 

caaagaaaaa gcagatcaat tagttgaaag gtggcaaaat gttcatgtgc agattgacaa 1200 



840 
900 
960 
1020 
1080 



WO 00/61612 



50 



PCT/US00/08896 



agccatgcaa gaagctagtg atctcaagaa aataaagcgc aattatcagt 
acctcttaat catgaaaaag ggaaactaca aagagaagta gacagaatca 
tgctgtagct gagaagaata ttcagcatet aaattcacaa atccatcctt 



acacttacca 


1260 


aggaaa&cca 




tggtgtccga 


1360 


agcactcagc 


1440 


atccacaaca 


1500 


ttcaagagtc 


13DU 


atattaaatt 


1620 


aggagacccc 


1680 


ttgagaatag 


1740 


agaaacaaaa 


1800 


aattgagaaa 


1860 


gtgaagccaa 


1920 


aaagagaact 


1980 


eggaagagaa 


2040 


cactggaaga 


2100 


ataaattaae 


2160 


taaagcagat 


2220 


aaaagcagaa 


2280 


gagaaaatgc 


2340 


gtctccagca 


2400 


Caacagctgc 


2460 


ccctccagct 


2520 


atgaaacaaa 


2580 


agaaagggta 


2640 


aagctgaaga 


2700 


cagaattaga 


2760 


caagggcaca 


2820 


ttcgagatga 


2B80 


aagaacaatt 


294 0 


ataatgataa 


3000 


tgctaaaaca 




agagaattca 




gtgaagcact 




acttgcataa 




aagacctggc 




acattatcat 




ccaaagaaga 




agctaaataa 


3480 


agatgaccca 


3 540 


cagaggag 1 1 


3600 


atatttcagg 


3660 


aaaatgctaa 


3720 


gtgaacaaat 


37B0 


ttgaggatga 


3840 


aacagatcaa 


3900 


gcacagccaa 


3960 


actetggaga 


4020 


tgttgagatg 


4080 


aacagacacc 


4140 


gccagcagtg 


4200 


atgagacaaa 


4260 


acaactctag 


4320 


ttttgacacc 


4380 


cactaaaaca 


4440 


gagcatctgg 


4500 
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tggactcaag aaaggggate tccttaagaa gggcttagaa ccagagacct tccagaactt 4560 

tgatggtgat catgcatgtt cagtcaggga tgatgaacct aaactccaag ggcttaggca 4620 

cactgtgaet gccaggcagt tggtggaagc caagcttctg gacatgagaa caattgagca 4680 

gctgcgactc ggtcttaaga ctgttgaaga agttcagaaa actcttaaca agtttctgac 4740 

gaaagccacc ccaactgcag ggctttacct agaatctaca aaagaaaaga tttcatttgc 4800 

ctcagcggcc gagagaatca caatagacaa aatggtggct ttggcatttt eagaagctca 4860 

ggctgcaaca ggttttataa ttgatcccat ttcaggtcag acatattctg tcgaagatgc 4920 

agttcttaaa ggagttgttg accccgaatt cagaattagg cttcttgagg cagagaaggc 49B0 

agetgtggga cactcttatt cttctaagac attgtcagtg tttcaagcta tggaaaatag S040 

aatgcttgac agacaaaaag gtaaacatat cttggaagcc cagattgcca gtgggggtgt 5100 

cattgaccct gtgagaggca ttcgtgttcc tccagaaact gctctgcagc aggggccgtt S160 

gaataatgcc atcttacagt ttttacatga gccacccagc aacacaagag ttttccctaa 5220 

tcccaaeaac aagcaagctc tgtattactc agaattactg cgaatgtgtg tatttgatgt 5280 

agagccccaa tgctttctgt ttccattcgg ggagaggaac atttccaatc tcaatgccaa 5340 

gaaaacacat agaatttetg tagtagatac taaaacagga tcagaattga ccgtgtatga S400 

ggctttccag agaaacctga ctgagaaaag tatatatccc gaactttcag ggcagcaata 5460 

tcagtggaag gaagctacgc ttretgaatc ctatgggcat tcttctcata tgctgacega 5520 

taccaaaaca ggattacact tcaatattaa tgaggctaca gagcagggaa caattgacaa 5580 

agcsrtggtc aaaaagtatc aggaaggcct catcacactt acagaacttg ctgattcttt 5640 

gctgagccgg ttagtcccca agaaagaCtC gcacagccct gttgcagggt attggccgac 5700 

tgctagtggg gaaaggatct ccgtactaaa agcctcccgt agaaatttgg ttgaccggat 5 760 

tactgccccc cgatgccttg aagcccaagt cagtacaggg ggcataattg atccccttac 5820 

tggcaaaaag taccgggtgg ocgaagcttt gcatagaggc ctggttgatg aggggtttgc 5880 

ccagcagctg cgacagtgtg aattagtaat cacagggaCt ggccacccca tcaccaacaa 5940 

aatgatgtca gtggtggaag ctgtgaatgc aaatattata aataaggaaa tgggaatccg 6000 

acgtctggaa ctccagtact tgacaggagg gttgatagag ccacaggttc actcccggtc 6060 

atcaatagaa gaggctctcc aagtaggtat tatagatgcc ctcattgcca caaaactcaa 6120 

agatcaaaag ccacatgtca gaaatataat atgccctcag acaaaaagaa agctgacata 6180 

taaagaagcc ctagaaaaag ctgattttga tttccacaca ggacttaaac tgttagaagt 6240 

atctgagccc ctgatgacag gaacttccag cctctactat tcttcctaat gggacatgtt 6300 

taaataactg cgcaaggggt gacgcaggct ggttcatgcc actttttcag agcacgacga 6360 

tatcggctac atatgcagtc tgtgaattat gtaacatact ccatcccttg agggctgcaa 6420 

actgctaagc gctcaaaata gagcaagttc taaattgaaa attacataag atttaatgcc 6480 

cttcaaatgg tttcatttag ccttgagaat ggttttttga aacccggcca caccaaaatg 6540 

tttttctttt tctacgtaga atgtgggaCa aacttgatga actccaagtt cacagtgtca 6600 

tttcttcaga accceccetc actgaatagt gatcatttat taaatgacaa actgcacccg 6660 

ccgaaagagc acgtcatgaa gcaccatgga atcaaagaga aagacataaa ctcgrtccca 6720 

cagccttcaa gctgcagcgt cctagattgc ctcaaaaaat gaaaaagttt tgcccccttc 6780 

gacacagtga ccttccttgc atattaaaat gtttaecaca atgtcccacc tctagttaag 6840 

tcttcgcact tgaaagctaa cattatgaat attatgtgtt ggaggagggg aaggatttcc 69O0 

ttcattctgt gtattttccg g 6921 

<210> lie 
<211-> 946 
<212> DNA 
<213> Homo sapien 



<400> 118 

cttctgactg ggctcaggct gacaggtaga gctcaccatg gcttcttgtg tccttgtccc 60 

ctccccatca cagctgtggt gcagtccacc gtctccagtg gctaeggcgg tgccagtggt 120 

gtcggcagtg gettaggcct gggtggagga agcagctact cctatggcag tggtcCtggo 1B0 

gctggaggtg gcttcagttc cagcagtggc agagccattg ggggcggccc cagctccgct 240 

ggaggcggca gttccaccat caagtacacc accacctcct cctccagcag gaagagctat 300 

aagcactaaa gcgcgtctgc tagctctcgg tcccacagtc ctcaggcccc tctctggctg 360 

cagagccctc tcctcaggtc gcctgtcctc tcccggcctc cagcctcccc tgctgtccca 420 
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ggtagagctg gggatgaatg cttagtgccc tcacttcttc tctctctctc tataccatct 4S0 

gagcacccat tgctcaccat cagatcaacc tctgatteta catcatgatg eaatcaccac 540 

tggagcttca ctgttaccaa aetattaatt tcttgcctcc agtgttctat ctctgaggct 600 

gagcattata agaaaatgac ctctgctcct tttcattgea gaaaattgcc aggggcttat 660 

ttcagaacaa cttccaccta cttcccactg gctctcaaac tctctaactt ataagtgttg 720 

egaaccccca cccaggcagt atccatgaaa gcacaagtga ccagccctat gatgtacaaa 780 

gcctgtatct ctgtgatgat ctctgtgctc tccactgttt gcaattgcta aataaagcag 840 

acttataata catatattct tttactttgc cttgctttgg ggccaaagct ttgggcctaa 900 

acttttttat ctgataagtg aatagttgtt tttaaaagat aatcta 946 



<210> 119 

<211> 8946 

<212> DNA 

<213> Homo sapien 



<400> 119 

tcaacagccc ccgctccttg ggcccctcca tgccatgccg taateteece cacccgacca 60 

acaccaacac ccagctccga cgcagctcct ctgcgcccct gccgccctcc gagccacagc 120 

tttcctcccg ctcctgcccc cggcccgtcg ccgtctccgc gctcgcagcg gcctcgggag 180 

ggcccaggta gcgagcagcg accccgcgag ccttcegcac tcccgcccgg ttccccggcc 240 

gtccgcctac ccttggcccc ctccgctttc tccgcgccgg cccgcctcgc ctatgcctcg 300 

gcgctgagcc gctctcccga ttgcccgccg acatgagceg caacggaggc tcccacccgc 360 

ggatcaacac tctgggccgc atgatccgcg ccgagtctgg cccggacctg cgctacgagg 420 

tgaccagcgg cggcgggggc accagcagga tgcactatcc tcggcgcggc gtgatcaccg 480 

accagaaccc ggacggctac tgtcaaaccg gcacgatgtc caggcaccag aaccagaaca S40 

ccatccagga gctgctgcag aactgccccg actgctrgat gcgagcagag ctcatcgtgc 600 

agcctgaatt gaagtatgga gatggaatac aaetgactcg gagtcgagaa ctggatgagt 660 

gttttgccca ggccaatgac caaatggaaa tccttcgacag cttgatcaga gagatgcggc 720 

agatgggcca gccctgtgat gcttaccaga aaaggcttct tcagccccaa gagcaaatgc 780 

gagcccttta taaagccatc agtgtccctc gagtccgcag ggccagctcc aagggcggtg 840 

gaggctacac ttgtcagagt ggctctggct gggatgagtt caccaaacat gccaccagtg 900 

aatgtttggg gtggacgagg cagcaaaggg cggagatgga catggtggcc tggggtgtgg 960 

acccggcctc agcggagcag cacattaaca gccaccgggg catccacaac cccatcggcg 1020 

actatcgctg gcagctggac aaaatcaaag ccgacccgcg cgagaaatct gcgatctacc 1080 

agttggagga ggagcatgaa aacctgctga aagcgtcctt egagaggatg gatcacctgc 1140 

gacagctgca gaacatcatt caggccacgt ccagggagat catgtggatc aatgacCgcg 1200 

aggaggagga gctgctgtac gactggagcg acaagaacac caacatcgct cagaaacagg 1260 

aggccttctc catacgcatg agtcaactgg aagttaaaga aaaagagctc aataagctga 1320 

aacaagaaag egaccaactt gtcctcaatc agcatccagc ttcagacaaa actgaggcct 1380 

atatggacac tctgcagacg cagtggagtt ggattctcca gatcaccaag tgcattgatg 1440 

ttcatctgaa agaaaacgct gcctactctc agttttttga agaggcgcag tctactgaag 1S00 

catacctgaa ggggctccag gactccatca ggaagaagta cccctgcgac aagaacatgc 156 0 

ccctgcagca cctgctggaa cagatcaagg agctggagaa agaacgagag aaaatcctcg 1620 

aatacaagcg tcaggtgcag aacttggtaa acaagtctaa gaagactgta cagctgaagc 1690 

ctcgtaaccc agactacaga agcaataaac ccattattct cagagctctc cgtgactaca 1740 

aacaagatca gaaaatcgtg cataaggggg atgagtgcac cctgaaggac aacaacgagc 1600 

gcagcaagtg gtacgcgacg ggccegggag gcgttgacat gcttgttccc tctgtggggc 1860 

cgaccatccc tcctccgaac ccactggecg tggacctctc ttgcaagatt gagcagtact 1920 

acgaagccat cttggctctg tggaaccagc cctacatcaa catgaagagc ctggtgtcct 1980 

ggcactactg cacgattgac atagagaaga tcagggccat gacaatcgcc aagccgaaaa 2040 

caatgcggca ggaagattac atgaagaega tagccgacct tgagttacat taccaagagt 2100 

tcatcagaaa cagccaaggc tcagagatgt ttggagatga cgacaagcgg aaaacacagt 2160 

ctcagttcac cgatgcccag aageattacc agaccctggc cattcagctc cctggetatc 2220 

cccagcacca gacagtgacc acaacrgaaa tcactcatca tggaacctgc caagatgtca 2280 

accacaataa agtaactgaa accaacagag aaaacgacaa gcaagaaaca tggaCgctga 2340 
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tggagctgca gaagattcgc aggcagatag agcactgcga gggcaggatg actctcaaaa 2400 

acctccctct agcagaccag gggtcttctc accacatcac agtgaaaatt aacgagctta 246 0 

agagtgtgca gaatgattca caagcaattg ctgaggttct caaccagctt aaagatatgc 2 520 

ttgceaactt cagaggttct gaaaagtact gctatetaca gaacgaagca tttggactae 2560 

ttcagaaact ggaaaatatc aacggtgtta cagatggcta cttaaaCagc ttatgcacag 2640 

taagggcact gctccaggct attctccaaa cagaagacat gttaaaggct tacgaagcca 2700 

ggctcaccga ggaggaaact gtctgcctgg acctggacaa agtggaagct taccgctgtg 2760 

gactgaagaa aataaaaaat gacttgaact tgaagaagcc gccgttggcc accacgaaga 2820 

cagaactaca gaaagcccag cagatccact ctcagacttc acagcagtar ccaetttatg 2880 

atctggacte gggcaagttc ggtgaaaaag tcacacagct gacagaccgc tggcaaagga 2940 

tagataaaca gatcgacttt agattatggg acctggagaa acaaatcaag caattgagga 3000 

attatcgtga taactatcag gctttctgca agtggctcta cgaccgtaaa cgccgccagg 3060 

attccttaga atccatgaaa tteggagatt ccaacacagc catgeggttt ttgaatgagc 3120 

agaagaactt gcacagtgaa atatctggca aacgagacaa atcagaggaa gcacaaaaaa 3180 

ttgctgaact ttgcgccaat ecaattaagg attatgagct ccagctggcc tcatacacct 3240 

caggactgga aactctgctg aacataccta tcaagaggac catgattcag tccccttctg 3300 

gggtgattcc gcaagaggct gcagatgttc atgctcggta caetgaacta cttacaagat 3360 

ctggagacta ttacaggttc ttaagcgaga tgctgaagag cttggaagat ctgaagctga 3420 

aaaaeaccaa gaecgaagtt ctggaagagg agcccagacc ggcccgagat gccaactcgg 3460 

aaaactgtaa caagaacaaa ttcctggatc agaacctgca gaaataccag gcagagcgtt 354D 

cccagttcaa agcgaagctt gcgagcctgg aggagccgaa gagacaggct gagetggacg 3600 

ggaagtcggc taagcaaaat ctagacaagt gctacggcca aataaaagaa ctcaatgaga 3660 

agatcacccg actgacttat gagattgaag atgaaaagag aagaagaaaa tctgtggaag 3720 

acagatttga ccaacagaag aatgactatg accaactgca gaaagcaagg caatgtgaaa 3780 

aggagaaccc tggttggcag aaaccagagc ccgagaaagc catcaaggag aaggagcacg 3840 

agattgaaag gttgagggtc ctactgcagg aagaaggcac ccggaagaga gaatatgaaa 3 900 

atgagctggc aaaggtaaga aaccactata atgaggagat gagtaattta aggaacaagt 3 360 

atgaaacaga gattaacatt acgaagacca ccatcaagga gatatccatg caaaaagagg 4020 

atgattccaa aaatcttaga aaccagcttg atagactttc aagggaaaat cgagatctga 4080 

aggatgaaat tgccaggctc aacgacagca tcctgcaggc caccgagcag cgaaggcgag 4140 

ctgaagaaaa cgcccttcag caaaaggcct gtggctctga gataatgcag aagaagcagc 4200 

atctggagat agaactgaag caggtcatgc agcagcgctc tgaggacaat gcccggcaca 4260 

agcagtccct ggaggaggcc gccaagacca ttcaggacaa aaataaggag atcgagagac 4320 

tcaaagctga gtttcaggag gaggccaagc gccgctggga atacgaaaat gaaccgagta 4380 

aggtaagaaa caatcacgat gaggagatca ttagcttaaa aaatcagttt gagaccgaga 4440 

tcaacatcac caagaccacc atccaccagc ccaccatgca gaaggaagag gataccagtg 4500 

gccaccgggc tcagatagac aatctcaccc gagaaaacag gagcttatct gaagaaataa 4560 

agaggccgaa gaacactcta acccagacca cagagaatct caggagggcg gaagaagaca 4620 

tccaacagca aaaggccact ggctctgagg tgtctcagag gaaacagcag ctggaggttg 4680 

agccgagaca agtcactcag atgcgaacag aggagagcgt aagacataag caatctcttg 4740 

atgatgctgc caaaaccatc caggataaaa acaaggagac agaaaggtta aaacaaccga 4800 

ccgacaaaga aacaaatgae cggaaatgcc tggaagacga aaacgcgaga ttacaaaggg 4860 

tccagtatga cctgcagaaa gcaaacagca gcgcgaegga gacaataaac aaactgaagg 4920 

ttcaggagca agaactgaca cgcctgagga tcgactacga aagggtttce caggagagga 4 580 

ctgtgaagga ccaggaeatc acgcggctcc agaactctct gaaagagceg cagctgcaga S040 

agcagaaggt ggaagaggag ctgaatcggc tgaagaggac cgcgtcagaa gactcctgca 5100 

agaggaagaa gccggaggaa gagctggaag gcacgaggag gecgctgaag gagcaagcca 5160 

tcaaaatcac caacctgacc cagcagctgg agcaggcatc catcgttaag aagaggagtg 5220 

aggatgacct ccggcagcag agggacgtgc tggatggcca cctgagggaa aagcagagga 5280 

cccaggaaga gctgaggagg ctctcttctg aggtcgaggc cctgaggcgg cagttactcc 5340 

aggaacagga aagtgtcaaa caagctcacc tgaggaatga gcactcccag aaggcgacag 5400 

aagacaaaag cagaagctta aacgaaagca aaatagaaat tgagaggctg cagtctctca 5460 

cagagaacct gaccaaggag cacctgatgt tagaagaaga actgcggaac ctgaggctgg 5520 

agtacgacga cccgaggaga ggacgaagcg aagcggacag tgacaaaaat gcaaccatct 5530 

tggaactaag gagccagctg cagatcagca acaaccggac cctggaactg caggggctga 5640 
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ttaatgattt acagagagag agggaaaatt tgagacagga aattgagaaa ttccaaaagc $700 

aggctttaga ggcatctaat aggattcagg aaccaaagaa tcagtgtact caggtggtac 5760 

aggaaagaga gagcctectg gcgaaaatca aagtcctgga gcaagacaag gcaaggctgc 5820 

agaggccgga ggatgagceg aatcgtgcaa aatcaactct agaggcagaa accagggtga 5880 

aacagcgcct ggagtgtgag aaacagcaaa ctcagaatga cotgaatcag tggaagactc 5 940 

aatattcccg caaggaggag gccattagga agatagaatc ggaaagagaa aagagtgaga 6000 

gagagaagaa cagtcttagg agtgagatcg aaagactcca agcagagatc aagagaattg 6060 

aagagaggcg caggcgcaag ccggaggatt ctaccaggga gacacagtca cagttagaaa 6120 

eagaacgctc ccgatatcag agggagattg ataaactcag acagcgccca tatgggtccc 6180 

atcgagagac ccagactgag tgtgagtgga ccgtegacac ctccaagctg gtgttcgatg 6240 

ggctgaggaa gaaggtgaca gcaacgcagc tctatgagtg tcagctgatc gacaaaacaa 6300 

ccttggacaa actattgaag gggaagaagt cagcggaaga agttgcctct gaaatccagc 6360 

cattccttcg gggtgcagga tctatcgctg gagcatctgc ttctcctaag gaaaaatact 6420 

ctttggtaga ggccaagaga aagaaattaa tcagcccaga atccacagtc atgcttccgg 6480 

aggcccaggc agctacaggt ggtaEaattg atccccatcg gaatgagaag ctgactgtcg 6540 

acagtgccat agctcgggae ctcattgact tcgatgaccg tcagcagata tatgcagcag 6600 

aaaaagceat cactggtttt gatgatccat tttcaggcaa gacagtatct gttccagaag 6660 

ccatcaagaa aaatttgatt gatagagaaa ccggaatgcg cctgctggaa gcccagattg 6720 

cttcaggggg tgtagtagac cctgtgaaca gtgtcttttt gccaaaagat gtcgccttgg 6780 

cccgggggct gattgataga gatttgCatc gacccctgaa cgatccccga gatagtcaga 6840 

aaaactttgt ggacccagtc accaaaaaga aggtcagtta cgtgcagctg aaggaacggt 6900 

gcagaatcga accacatact ggtetgctcf tgcttccagt acagaagaga agcatgtcct 6960 

tccaaggaat cagacaaccc gtgaccgtca ctgagctagt agattctggt atattgagac 7020 

cgtccactgt caacgaactg gaatctggtc agatttetta Cgacgaggtt ggtgagagaa 7080 

tcaaggactt cctccagggt tcaagctgca tagcaggcar atacaatgag accacaaaac 7140 

agaagcttgg catttatgag gccatgaaaa ttggcttagt ccgacctggt actgctctgg 7200 

agctgctgga agcccaagca gctactggct ttatagtgga tcctgttagc aacttgaggt 7260 

taccagtgga ggaagcctac aagagaggtc tggtgggcat tgagtteaaa gagaagctcc 7320 

tgtctgcaga acgagctgtc actgggcata atgatectga aacaggaaac accatctctt 7380 

tgttccaagc catgaataag gaactcatcg aaaagggcca cggtattcgc ttattagaag 7440 

cacagatcgc aaccgggggg atcattgacc caaaggagag ccatcgtcta ccagttgaca 7500 

tagcacataa gaggggctac ttcaacgagg. aactcagtga gattctctca gatccaagtg 7560 

atgataccaa aggatttttt gaccccaaca ctgaagaaaa ecttacctae cegcaactaa 7620 

aagaaagatg cattaaggat gaggaaacag ggctctgtct tctgcctctg aaagaaaaga 7680 

agaaacaggt gcagacatca caaaagaata ccctcaggaa gcgtagagcg gtcatagttg 7740 

acccagaaac caataaagaa atgtctgttc aggaggccta caagaagggc ctaattgact 7800 

atgaaacctt caaagaactg tgtgagcagg aatgtgaatg ggaagaaata accatcacgg 7860 

gatcagatgg ctccaccagg gtggtcctgg tagatagaaa gacaggcagt cagtatgata 7920 

ttcaagatgc tattgacaag ggcctcgttg acaggaagtt ctttgatcag taccgatccg 79B0 

gcagcctcag cctcactcaa tttgctgaca tgacctcctt gaaaaatggt gecggcacca 8040 

gcagcagcat gggcagtggt gtcagcgatg atgtttttag cagctcccga catgaatcag 8100 

taagtaagat ttccaccata eccagcgtca ggaatttaac cataaggagc agctcttttt 8160 

cagacaccct ggaagaatcg agccccattg cagccatctt tgacacagaa aacctggaga 8220 

aaatctccat tacagaaggt atagagcggg gcatcgtega cagcatcacg ggtcagaggc 8280 

ttccggaggc tcaggcctgc acaggtggca ccatccacce aaccacgggc cagaagctgt 8340 

cacttcagga cgcagtctcc cagggtgtga ctgaccaaga catggccacc agcgtgaagc 8400 

ctgctcagaa agcctccata ggcttcgagg gtgtgaaggg aaagaagaag atgtcagcag 8460 

cagaggcagt gaaagaaaaa tggctcccgt atgaggctgg ccagcgcttc otggagtccc 8520 

agtacctcac gggaggtctt gttgacccgg aagtgcatgg gaggacaagc accgaagaag 8580 

ccacccggaa ggggttcaca gatggccgcg ccgcacagag gctgcaagac accagcagct 8640 

atgccaaaat cctgacctgc cccaaaacca aattaaaaat accctacaag gatgccacaa 8700 

atcgctccat ggtagaagat atcactgggc tgcgccttct ggaagccgcc tccgtgtcgC 8760 

ccaagggctc acccagccct tacaacatgt cttcggctcc ggggtcccgc tccggctccc 8820 

gctcgggacc tcgctccgga tctcgctccg ggtcccgcag Cgggccccgg agaggaagct 8880 

tegaegccac agggaattct tcctactctt attcctactc atttagcagt agtteeaeeg 8940 
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ggcaccag 8949 

<210» 120 
<211> 587 
<212> DMA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) .7. (587) 
<223> n - A,T,C Or G 

<400> 120 

cgtcctaagc acttagacta catcagggaa gaacacagae cacatccctg tccccacgeg 60 

gcttatgttt tctggaagaa agtggagacc nagtccttgg ctttagggct ecceggctgg 120 

gggctgcgca ntccggtcag ggcgggaagg gaaacgcacc gctgcatgtg aacccacagc 180 

ccaggcggat gccccttccc ttagcactac ctggcctcct gcatcccctc gcctcatgtt 240 

cctcccaccc ecaaanaatg aanaacccca tgggcccagc cccttgeece ggggaaccaa 3 00 

ggcagccttc caaaactcag gggctgaagc anactattag ggcaggggce gaccccgggc 360 

gacactgcoc attccctctc agggcagccc angtcacccn ggnctctcga acccagccCg 420 

ttcctttgaa aaagggcaaa actgaaaagg gcttttccta naaaaagaaa aaccagggaa 480 

cCCCgccagg gcttcnntnt taccaaaacn ncCtctcnng gatttttaac tccccattng 540 

gcc'tccactt accnggggcn atgccccaaa attoanaatt tcccatc 587 

<210> 121 
<211> 619 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_feature 

<222> (1) . : . (619) 

<223» n = A,T,C or G 

<400> 121 

caceagtagg atagaaacac tgtgtcccga gagcaaggag agaagctact attgattaga 60 

gcctaaccca ggttaactgc aagaagaggc gggataectt cagcttccca egtaactgea 120 

tgcataaagc caacgtagcc cagctcctaa gatcacgctc caagctaact gaatcccact 180 

tcaatacaca ctcatgaact cctgatggaa caacaacagg cccaagcctg tggtatgatg 240 

tgcacacttg ctagacccan aaaaaatact actctcataa atgggtggga gtatcttggt 300 

gacaacctac tttgcttggc egagtgaagg aatgaeactc atatattcat ttattccatg 360 

gacatctagt tagtgctttt tatataccag gcatgatgct gagtgacact cttgtgtata 420 

tttccaaatc tttgtacagc cgetgcacat attcgaaatc atatattaag acetccaaaa 4B0 

aatgaagtcc etggtttttc atggcaactt gatcagtaaa ggattcncct ctgtttggta 540 

cttaaaacat ctactatatn gtxnanatga aatccetctc ecccnocccc cgaaaaaana 600 

aagrggrggg gaaaaaaaa 619 

<210> 122 
<211> 1475 
<212> DNA 
<213> Homo sapien 

<400> 122 

tccacctgtc cccgcagcgc cggcccgcgc cctcccgccg cagccaccga gccgccgcct 60 
agcgccccga cctcgccacc atgagagccc tgceggcgcg cctgcttctc tgcgccctgg 120 
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tcgtgagcga ctcca&aggc agcaatgaac ttcatcaagt tccatcgaac tgtgactgtc ISO 

taaatggagg aacatgtgtg tccaacaagt acttctccaa cattcactgg tgcaactgcc 240 

caaagaaatt cggagggcag cactgtgaaa tagataagtc aaaaacctgc tatgagggga 300 

atggtcactt ttaccgagga aaggccagca ctgacaccat gggccggccc tgcctgccct 3S0 

ggaactctgc cactgtcctt cagcaaacgt accatgccca cagatctgac gctcctcage 420 

tgggcctggg gaaacataat tactgcagga acccagacaa ccggaggcga ccctggcgct 480 

atgtgcaggt gggcctaaag ccgcttgtcc aagagtgcat ggtgcatgac Cgcgcagatg 540 

gaaaaaagcc ctccectcct ccagaagaac taaaatttca gtgtggccaa aagactccga 600 

ggccccgctt Caagattatt gggggagaat tcaccaccat cgagaaccag ccctggtttg 650 

cggccatcta caggaggcac cgggggggct ccgtcaccta cgcgtgtgga ggcagcctca 720 

tcagcccttg ctgggtgatc agcgccacac actgcttcat tgattaccca aagaaggagg 780 

actacatcgt ctacctgggt cgctcaaggc ttaactccaa cacgcaaggg gagatgaagt 840 

ttgaggtgga aaacctcatc ctacacaagg actacagcgc tgacacgctt gctcaccaca 900 

acgacattgc cttgctgaag atccgttcca aggagggcag gtgtgcgcag ccatcccgga 960 

ctatacagac caccegcccg ccctcgatgt ataacgatcc ccagtttggc acaagctgtg 1020 

agatcactgg ctttggaaaa gagaattcta ccgactatct ctatccggag cagctgaaga 108 0 

cgactgttgt gaagctgatt tcccaccggg agtgtcagca gccccactac tacggctctg 1140 

aagtcaccac caaaatgctg tgtgctgccg acccacagtg gaaaacagac tcctgccagg 1200 

gagactcagg gggacccctc gtctgttccc tccaaggccg catgactttg actggaattg 1260 

tgagctgggg ccgtggatgt gccctgaagg acaagccagg cgtctacacg agagtcccac 1320 

acttcttacc ctggatccgc agtcacacca aggaagagaa tggcctggcc ctctgagggt 13 BO 

ccccagggag gaaacgggca ccacccgctt tcttgctggt tgCcactttt gcagtagagt 1440 

catctccatc agctgtaaga agagactggg aagat 1475 

<210> 123 
<211> 2294 
<212> DNA 
<213> Homo sapien 

<400> 123 

cagcgccggc tcgcgccctc ctgccgcagc caccgagccg ccgtctagcg ccccgacctc 60 

gccaccatga gagccctgct ggcgcgcctg cttctctgcg ccctggtcgt gagcgactcc 120 

aaaggcagca atgaactcca tcaagttcca tcgaactgtg actgtctaaa tggaggaaca 180 

tgtgtgtcca acaagtactt ctccaacatt cactggtgca actgcccaaa gaaactcgga 240 

gggcagcact gcgaaacaga taagtcaaaa acctgctatg aggggaatgg tcacttttac 300 

cgaggaaagg ccagcactga caccatgggc cggccccgcc tgccctggaa ctctgccacC 360 

gtccttcagc aaacgtacca tgcccacaga tctgatgctc ttcagctggg cctggggaaa 420 

cataattact gcaggaaccc agacaaccgg aggcgaccct ggtgctatgt gcaggtgggc 480 

ctaaagccgc ttgtccaaga gtgcatggtg catgaccgcg cagatggaaa aaagccctcc 540 

tctcctccag aagaattaaa atttcagtgt ggccaaaaga ctetgaggcc ccgctttaag 600 

atcattgggg gagaattcac caccatcgag aaccagccct ggtttgcggc catctacagg 660 

aggcaccggg ggggctctgt cacetacgcg tgtggaggca gcctcatcag cccttgctgg 720 

gtgatcagcg ccacacactg cttcattgat tacccaaaga aggaggacta catcgtecac 780 

ctgggtcgct caaggcttaa ctccaacacg caaggggaga tgaagtttga ggcggaaaac 840 

ctaatccCac acaaggacta cagcgctgac acgcttgctc accacaacga cattgccttg 900 

ctgaagatcc gttccaagga gggcaggtgt gcgcagccat cccggactat acagaccatc 960 

tgcctgccct cgatgtataa cgatccccag tttggcacaa gctgtgagat cactggcttt 1020 

ggaaaagaga attctacega ctatctctat ccggagcagc tgaaaatgac tgttgtgaag 1080 

ctgatttccc accgggagtg tcagcagccc cactactacg gctctgaagc caccaccaaa 1140 

atgctgtgtg ctgctgaccc acagtggaaa acagattcct gccagggaga ctcaggggga 1200 

cccctcgtct gttccctcca aggccgcatg actttgactg gaattgtgag ctggggccgt 1260 

ggatgtgccc tgaaggacaa gccaggcgtc cacacgagag tctcacactt cttaccctgg 1320 

atccgcagtc acaccaagga agagaatggc ctggccctet gagggtcccc agggaggaaa 1380 

cgggcaccac ccgctttctt gctggttgct attttgcagt agagtcatct ccatcagctg 1440 

taagaagagc tgggaatata ggctctgcac agatggattt gcctgtgcca ccaccagggc 1500 
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gaacgacaat agctttaccc tcaggcatag gcctgggtgc tggctgccca gacccctccg 1560 

gccaggacgg aggggtggtc etgactcaac atgttactga ccagcaactt gtctttttct 1620 

ggactgaagc ctgcaggagt taaaaagggc agggcatccc ctgtgcatgg gcccgaaggg 1680 

agagccagce cecccgaccg gcgggcatct gtgaggccca tggttgagaa atgaaeaatt 1740 

tcccaattag gaagcgtaag cagctgaggt ctcttgaggg agcttageca atgtgggagc 1800 

agcggcttgg ggagcagaga cactaacgac ttcagggcag ggctctgata ttccatgaac 1860 

gtatcaggaa atatatatgt gtgtgtatgt ttgcaeactt gtgtgtgggc tgcgagrgta 1920 

agtgcgagta agagctggtg tctgattgtt aagtctaaat atttccttaa actgcgtgga 1980 

ctgtgatgec acacagagtg gtctttctgg agaggttata ggtcacccct ggggcctctt 2040 

gggtccccca cgtgacagtg cctgggaatg tattattctg cagcatgacc tgtgaccagc 2100 

actgcctcag tttcactttc acatagatgt ccctttctcg gccagtcaec ccttcctttt 2160 

agcctagttc atccaatcct cactgggtgg ggcgaggacc actcctgtac actgaataCt 2220 

tatatttcac tatetttatt tatatttttg taattttaaa taaaagtgat caataaaatg 2280 

tgatttctct gatg 2294 

<210> 124 
<211> 956 
<212> DNA 
<213» Homo sapien 

<400> 124 

gatgagttcc gcaccaagtt tgagaeagac caggccctgc gccCgagtgt ggaggccgac 60 

atcaatggcc tgcgcagggt gctggatgag ctgaccctgg ccagagccga cctggagatg 120 

cagaccgaga acctcaagga ggagctggcc tacctgaaga agaaccacga ggaggagatg 180 

aacgccctgc gaggccaggt gggtggtgag atcaatgtgg agatggacgc tgccccaggc 240 

gtggacctga gccgcatcct caacgagatg cgtgaccagt atgagaagat ggcagagaag 300 

aaecgcaagg atgccgagga ttggttctcc agcaagacag aggaactgaa ccgcgaggtg 360 

gccaccaaca gtgagccggt gcagagtggc aagagtgaga tctcggagct ccggcgcacc 420 

atgcaggcct tggagataga gctgcagtcc cagcccagca cgaaagcatc cccggagggc 4a 0 

aacctggcgg agacagagaa ccgctactgc gtgcagccgt cccagatcca ggggctgatt 54 0 

ggcagcgtgg aggagcagct ggcceagctt cgctgcgaga tggagcagca gaaccaggaa 600 

taeaaaatce egctggatgt gaagacgcgg ctggagcagg agactgccac ccaccgccgc 660 

etgctggagg gagaggatgc eeacctgact cagtacaaga aagaaccggt gaccacccgt 720 
caggtgcgta ccattgegga agaggtccag gatggcaagg ccatctcctc ccgcgagcag 



780 



gtceaccaga ccacccgctg aggactcagc taccccggcc ggccacccag gaggcaggga 840 
cgcagccgec ccatctgccc cacagtctcc ggccectcca gcctcagccc cctgcctcag 900 
tcccttcccc atgcttcctt gcccgatgac aataaaagct tgttgactca gctatg 956 

<210> 125 
<211> 486 
<212> DHA 
<213> Homo sapien 

<220> 

<:221 > misc_£eature 
c222> (1) . . . (486) 
<223> n - A,T,C or O 

<400> 125 

aaattatata cagtgntcca gctcccattg tggtgtccat agtctcctag gaacagataa 60 

acttaagtat tcaattcact cctggcattt tttctctaat ataggctttt tagcceattt 120 

ttggaaaact gectttcttc tgagaacctt attctgaatg tcatcaactt taccaaacct 180 

tctaagtcca gagctaactt agtactgttt aagttactat tgactgaatt teccccattt 240 

tctgttcagc cagtgttacc aaggtaagct ggggaatgaa gtacaccaac ttccttcaga 300 

gcatttcagg acattatggc agcttcagaa ggctgtcttg tttctagcca agggagagcc 360 
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agcgcaggtt ttggatacta gagaaagtca tttgcttgta ctattgccat tttagaaagc 420 

tctaatqtqa attcaaattt tacccctget acttaaagcc aacaattcta aggcagtagt 480 

tttact 486 

<210> 126 
<211> 3552 
<212> DNA 
<213> Homo sapien 

<400> 126 

cggcaggcag gtctcgtctc ggcaccctcc cggcgcccgc gttctcctgg ccctgcccgg 60 

catcccgatg gccgccgctg ggccccggcg ctccgtgcgc ggagccgtct gcctgcatct 120 

gccgctgacc ctcgtgatct tcagtcgtgc tggtgaagcc tgcaaaaagg tgatacttaa 180 

tgtaccttcC aaactagagg cagacaaaat aattggcaga gttaatttgg aagagtgctt 240 

caggtctgca gacctcatcc ggtcaagtga tcctgatttc agagttctaa atgatgggtc 300 

agtgtacaca gccagggctg ttgcgctgtc cgataagaaa agateattta ccatatggct 360 

ttecgacaaa aggaaacaga cacagaaaga ggttactgcg cttgctagaac atcagaagaa 420 

ggtatcgaag acaagacaca ctagagaaac tgttctcagg cgtgccaaga ggagatgggc 430 

acctattcct tgctctatgc aagagaattc cttgggccct ttcccaccgC ttcttcaaca 540 

agctgaatct gatgcagcac agaactatac cgtctcctac tcaataagtg gacgcggagt 6 00 

tgataaagaa cctttaaatc tgttttatat agaaagagac actggaaatc tattttgcac 660 

tcggcctgtg gatogtgaag aatatgatgt ttttgatttg attgcttatg cgtcaactgc 720 

agatggatat tcagcagatc tgcccctccc actacccacc agggtagagg atgaaaatga 780 

caaccaccct gttttcacag aagcaattta taaccctgaa gttttggaaa gtagtagacc B40 

tggtactaca gtgggggtgg Cttgtgocac agacagagat gaaccggaca caatgcatac 900 

gcgcctgaaa tacagcattt tgcagcagac aceaaggtca cctgggccct tttctgtgca 960 

tcccagcaca ggcgtaatca ccacagcctc tcattatttg gacagogagg ttgtagacaa 1020 

gtactcattg ataatgaaag tacaagacat ggatggccag ttttttggat tgataggcac 1080 

atcaacttgt atcataacag taacagattc aaatgataat gcacccactt ccagacaaaa 1140 

tgcttatgaa gcatctgtag aggaaaatgc attcaatgtg gaaatcttac gaatacetae 1200 

agaagataag gacttaatta acactgccaa ctggagagtc aattttacca ttctaaaggg 12 60 

aaatgaaaat ggacatttca aaatcagcac agacaaagaa actaatgaag gtgttcttcc 1320 

tgttgtaaag ceactgaatt atgaagaaaa ccgtcaagtg aacctggaaa ttggagtaaa 1380 

caacgaagcg ccatttgcta gagatattcc cagagtgaca gccttgaaca gagccttggt 14 40 

tacagttcat gtgagggatc tggatgaggg gcctgaatgc actcctgcag cccaatatgt 1500 

geggattaaa gaaaacttag oagtggggtc aaagatcaac ggctataagg catatgaccc 1560 

cgaaaataga aatggcaatg gtttaaggta caaaaaattg catgatccta aaggctggat 1620 

caceattgat gaaatttcag ggccaatcat aacttccaaa atcctggata gggaggctga 1680 

aactcccaaa aatgagttgc ataatattac agtcctggca atagacaaag atgacagatc 1740 

atgtactgga acacttgctg cgaacattga agatgtaaat gataatccac cagaaatact 1800 

ccaagaatat gtagtcattc gcaaaccaaa aatggggtat accgacattc tagccgttga 1860 

tcctgatgaa cctgtccatg gagctccatt ttatttcagt ttgcccaata ctcctccaga 1920 

aatcagtaga ctgtggagcc ccaccaaagt taacgacaca gctgcccgtc ttccatatca 1980 

gaaaaatgct ggatctcaag aatataccat tcctattact gtaaaagaca gggccggcca 2040 

agetgcaaca aaattattga gagttaatct gtgtgaaCgt actcatccaa ctcagtgCcg 2100 

tgcgacttca aggagtacag gagtaatact tggaaaatgg gcaatccttg caatattact 2160 

gggtatagca ctgctctttt ctgtaCtgct aactttagta tgtggagttt ttggtgeaac 2220 

taaagggaaa cgttttcctg aagatttagc acagcaaaac ttaattatat caaacacaga 2280 

agcacctgga gacgatagag tgtgctctgc caatggattt atgacccaaa ctaccaacaa 2340 

ctctagccaa ggtttttgtg gtactatggg atcaggaatg aaaaatggag ggcaggaaac 2400 

cattgaaatg atgaaaggag gaaaccagac cctggaatcc tgccgggggg ccgggcaCca 2460 

tcataccctg gactcctgca ggggaggaca cacggaggtg gacaacegca gatacactta 2520 

ctcggagtgg cacagttcta ctcaaccccg tctcggtgaa aaattgcatc gatgtaatca 2580 

gaatgaagac cgcatgccat cccaagatta tgtcctcact tataactacg agggaagagg 2640 

atctceagct ggttctgtgg gctgctgcag tgaaaagcag gaagaagatg gcctcgactt 2700 
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tttaaataat ttggaaccca aatctattac attagcagaa gcatgcacaa agagataatg 2760 

tcacagtgct acaattaggt ctttgtcaga cattctggag gtctccaaaa acaacattgc 2820 

aaagtecaat ttcaacatgt atgcacatga tgatttettt ctcaattttg aattatgcta 2880 

ctcaccaatt tatattctta aagcaagttg ttgcttatct tttccaaaaa gtgaaaaatg 2940 

ttaaaacaga caactggcaa acctcaaact ccagcactgg aattaaggtc tctaaagcat 3000 

ctgctctttt tttctcttac agatatttta gtaataaaca tgctggataa atactagtcc 3060 

aacaatagct aagttatgct aatatcacat tattatgtat tcactttaag egaeagttca 3120 

aaaaataaac aagaaacatt gagtaCcacc atgtgaagaa agttttggaa aagaaacaat 3 ISO 

gaagactgaa ttaaattaaa aatgttgcag ctcacaaaga ateggactca cccctactgc 324 0 

accaccaaat tcatttgact ttggaggeaa aatgtgttga agtgccctat gaagtagcaa 3300 

ttttctatag gaatacagtt ggaaacaaat gtgtgtgtgt atattatcac Caaccaacgc 3360 

aatatttaaa tgaaatgaga acaaagagga aaatggtaaa aacttgaaat gaggccgggg 3420 

eatagetcgt cctacaatag aaaaaagaga gagcctcota ggcctgggct cttaaatgcc 3480 

gcattataac tgagtctatg aggaaatagt tcctgtccaa tttgtgCaat tcgtttaaaa 3540 

ttgtaaataa at 3552 



<210> 127 
<211> 754 
<212> DNA. 
<213> Homo sapien 



<400> 127 

Cttttttttt ttgtcattgt tcattgattt taacgagaaa gctaagagag gaaataagta 60 

gcctttcaaa ggtcacaeag aagtaagtga cagatceagg attcacatcc aagcattctg 120 

gctctagtgt ccatgcttct caaccattat gacccaacac ccaaccaaat caacaccgaa 180 

ggacacgtga aatgtatccg gtaetttact attacaaaca aaaatccaat gaacattctt 240 

gaagacatac acaaaaataa tggttacaat agaagttact ggaaetgaaa ttttggttca 300 

acctacatta aaatgeaagg ctcttgatat agctaataga tttttgaaat gatcagtctt 36 0 

aacgtttgta ggggagcaca ctcctgcatg gggaaaagat tcactgtgaa gcacagagca 42 0 

cctttatggt cggatcaccc tgtcactaaa gttcaggcgt Catctatcct gtaagtggca 480 

gaatcaagac tgcaataCcg cctgcttttc cttttaactc acgctttccc ctgactacac 54 0 

cggtcctcaa agtaaaaccc ctgtgccagc gcaccattca tggaatactc tgcaattata 600. 

accaccttct aatactttta atacccaatc aaaatttact atacaeatgt atcatagata 660 

cccatctgta aagctgCgct ccaaaacagt gacctcttcc caacattaca ataEatatta 720 

atgacgtcga accegcccgg gcggccgctc gaag 754 



<210> 128 

<211> 374 

<212> DNA 

<213> Homo sapien 



<400> 128 

aggttttgat taaaaaggca aatgatttta ttgttcgaca atcetttaaa aaaataagag 60 

gaaggagtaa aattaaagat gaaagatgac ttttatttcc ttgegacetc Catatceccc 120 

ttcccctgcc cttggtaagt aactcttgat ggagaaagga ttaaagactc ttatttaacc 180 

aaaaaacaga gccagctaat cactcccaaa ggttagtaec tccctgctga cctcttcttt 240 

ggtttaattg aataaaacta tatgttcata tatgtattaa aacaactcag aataacatct 300 

ttecetcctt agttaaggca ttataagggc tacactatca tccataataa ccaaggcaat 360 

aactcaaaaa gctg 374 



<210> 129 
<2U> 546 
<212> DNA. 
<213> Homo sapien 
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<400> 129 

agtgtgacgg ataCctgcag aattcgggct aagcgtggtc gcggcccgag gtctggaact 60 

ccccagcacy tgaaaaggag cctcctgagc tgactcggct aaagccccac tttcgctcct 120 

cctcatttcc gcctactgat ttcettggag catccatctg aatattaccg tttgctgtgt 18 0 

aacctggtac atacatagca cgactccctg gaacagagtg ggctggggtg cttatgctgg 24 0 

gagagtgatt gacaCgcact ttcaagctatt atctaccatt tgcagcaaag gagaaaaaac 300 

acctcgagca aactccatca tttttcacaa caccagcacc tgctccatca tcaaggagtc 360 

tcagcgCaac aggacctcca gtctctggct caactgtggc agtgacagtg gcactaagaa 420 

tgggataaaa cccctgtttc acattggcat aaatcatcac aggacgagga aaacggaggc 480 

tgrctctttc cacaaaggcc cccacagcgg ctgggggcac agacctgccc gggcggccgc 540 

tcgaaa 546 

<210> 130 
<211> 5156 
<212> DNA 
<213> Homo sapien 

<400> 130 



agagactgag 


cggcccggca 


60 


gtcgeteccc 


ctgcccgcag 


120 


gaagtccagg 


cagtgtatct 


1B0 


ctgcctcaac 


tgcaatgaca 


240 


teaccggcac 


agagaaaggg 


300 


tagtgctcga 


tgtgacaact 


360 


atgcgaccga 


tgtctgccag 


420 


gagactgcta 


gactccaagt 


480 


gggccgctgt 


gtctgcaagc 


540 


ttactataat 


ctggatgggg 


600 


ctcagccagc 


cgccgcagct 


660 


tcaagatgtt 


gatggctgga 


720 


gceaoagcgc 


caccaagacg 


780 


ggctcctgcc 


aaatttctcg 


840 


ctaccgtgtg 


gacagaggag 


900 


cggtccacgg 


atcacagctc 


960 


caagacttac 


acattcaggt 


1020 


ctactttgag 


tatcgaaggt 


1080 


cggagaatac 


agtactgggc 


1140 


tggagcccca 


gcaccctggg 


1200 


ctgccaggat 


tgtgcttctg 


1260 


ctgtatccct 


tgtaactgtc 


1320 


ttcaggggat 


gagaatcctg 


1380 


tccgcacgac 


coccgcagcC 


1440 


gacgccggag 


acggaggagg 


1500 


ctgtgagctc 


tgtgccgatg 


1S60 


gccttgtcag 


ccccgccaat 


1620 


ccggctgaca 


ggcaggtgtt 


1680 


gtgcaaagca 


ggctacctcg 


1740 


ccgoaaccgc 


aaccccatgg 


1800 


ttgcaagcca 


ggatttggtg 


1360 


ctacaatcaa 


gtgaagattc 


1920 


ccegatttca 


aaggctcagg 


1980 


gacgcagcag 


gccgagcagg 


2040 


cgetagcaga 


ccccttggtc 


2100 


gagccgcctg 


gatgacctca 


2160 


ccagaaccga 


gttcgggata 


2220 
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cecacaggct catcactcag atgcagctga gcctggcaga aagtgaagcc cccttgggaa 2280 

acactaacat tcctgcctca gaccactacg tggggccaaa tggctttaaa agtctggctc 2340 

aggaggccac aagattagca gaaagccacg ttgagtcagc cagtaacatg gagcaactga 24 00 

eaagggaaac tgaggaceat tccaaacaag ccctctcacc ggtgcgcaag gccctgcatg 24 SO 

aaggagtcgg aagcggaagc ggtagcccgg acggcgctgc ggtgcaaggg cttgtggaaa 2520 

aattggagaa aaccaagccc ctggcccagc agttgacaag ggaggccact caagcggaaa 2580 

ccgaagcaga taggtcttat cagcacagtc cccgcctcct ggattcagtg tctcggcttc 2640 

agggagtcag Cgaccagccc tttcaggtgg aagaagcaaa gaggatcaaa caaaaagcgg 2700 

attcactctc aagcctggta accaggcata tggatgagtt caagcgtaca cagaagaatc 2760 

tgggaaactg gaaagaagaa gcacagcagc ccttacagaa tggaaaaagt gggagagaga 2320 

aatcagatca gctgctttcc cgtgccaatc ttgccaaaag cagagcacaa gaagcactga 2880 

gtatgggcaa tgccactttt tacgaagttg agagcatccc taaaaacctc agagagtttg 2940 

acctgcaggt ggacaacaga aaagcagaag ctgaagaagc catgaagaga ctctcctaca 3000 

ccagccagaa ggcttcagat gccagtgaca agacccagca agcagaaaga gccctgggga 3060 

gcgctgctgc tgatgcacag agggcaaaga atggggccgg ggaggccctg gaaatctcca 3120 

gtgagattga acaggagatt gggagtctga acttggaagc caatgtgaca gcagatggag 3180 

ccttggccat ggaaaaggga ctggcctctc tgaagagtga gatgagggaa gtggaaggag 3240 

agctggaaag gaaggagctg gagtttgaca cgaataCgga tgcagtacag atggtgatta 33 00 

cagaagccca gaaggttgat aecagagcca agaacgccgg ggttacaacc caagacacac 3360 

tcaacacatC agacggcctc ctgcatctga tggaccagcc tctcagtgta gatgaagagg 3420 

ggccggtcce actggagcag aagcttcccc gagccaagac ccagaccaac agccaactgc 3480 

ggcccatgat gtcagagctg gaagagaggg cacgtcagca gaggggccac ctccatttgc 3540 

cggagacaag catagacggg attctggctg atgtgaagaa cttggagaac attagggaca 3600 

accegccccc aggctgctac aatacccagg ctcttgagca acagtgaagc tgccacaaat 3660 

atttctcaac tgaggttctt gggatacaga tctcagggct cgggagccat gccatgtgag 3720 

tgggcgggat ggggacattt gaacatgttt aatgggtatg cccaggtcaa ccgacctgac 3780 

cccattcctg atcccatggc caggtggttg tcttattgca ccatactcct tgcttcctga 3840 

tgcCgggcaa tgaggcagat agcactgggt gtgagaaega tcaaggatct ggaccccaaa 3900 

gaatagaetg gatggaaaga caaactgcac aggcagacgt ttgcctcata atagtcgtaa 3960 

gtggagtcct ggaatttgga caagtgctgc tgggataeag tcaacttatt ctttgageaa 4020 

tgtgactaaa ggaaaaaact tcgactttgc ccaggcatga aatccttcct aatgtcagaa 4080 

cagagcgcaa cccagtcaca ccgtggccag taaaacacta ttgcctcata tcgtcctccg 4140 

caagcttctt gctgatcaga gctcctccta cttacaaccc agggtgtgaa catgtcctcc 4200 

attttcaagc tggaagaagt gagcagtgtt ggagtgagga cctgtaaggc aggcccattc 4260 

agagccatgg tgcttgctgg tgcctgccac cttcaagttc tggacctggg catgacatcc 4320 

tttcttttaa tgacgccatg gcaactcaga gatcgcactt ttattaaagc atttcctacc 4380 

agcaaagcaa aegttgggaa agtatttact ttttcggttt caaagtgata gaaaagegeg 4440 

gcttgggcat tgaaagaggt aaaattctcc agatttatta gccctaatcc aatcctactt 4500 

ttagaacacc aoaaacgatg cgcatcaacg tattttatct Cattttctca atctcctctc 4560 

tctttcctcc acccataata agagaatgtt cctactcaca cttcagctgg gtcacatcca 4620 

tccetccatt catccttcca tccatctttc catccattac ctccatccat ccttccaaca 4680 

tatacttatt gagtacctac tgtgtgccag gggccggtgg gaeagtggtg acatagtctc 4740 

tgccctcata gagttgattg tctagtgagg aagacaagca tttttaaaaa ataaatttaa 4800 

acccacaaac ectgtctgtc acaagtggtg tttattgcaa taaccgctcg gtttgcaacc 4860 

cccttgctca acagaacata tgttgcaaga cccCcccatg ggggcacttg agtcttggca 4920 

aggctgacag agctctgggt tgtgcacatt tctttgcatt ccagctgtca ctctgtgcct 4980 

Ctctacaact gattgcaaca gactgttgag ttatgacaac accagtggga attgctggag 5040 

gaaccagagg cacttccacc ttggccggga agactatggt gctgccttgc ttccgtattt 5100 

ccttggattt tcctgaaagt gtttttaaat aaagaacaat tgetagaaaa aaaaaa 51S6 

<210> 131 
<211> 671 
<212> DNA 
<213> Homo eapien 



WO 00/61612 



62 



PCT/USOO/08896 



240 
300 
360 



<400> 131 

aggtctggag ggcccacagc cggatgtggg acaccgggaa aaagtggtca tagcacacat 60 

ttttgcatcc cggttgcagt gtgttgcaga cgaagtcctc ttgctcgtca ccccacactt 120 

cctgggcagc caycaegagg atcaegactc ggaaaataaa gatgactgtg atccacacet IBO 

tcccgatgct ggtggagtgt ctgttgacac ccccgatgaa agtgtgcagc gtcccccaat 240 

ccattgcgct ggtttatccc tgagccccgt etccaacgac tgccagtgtt Ccagacccaa 300 

agaatgaggg caagatccct ctgogagggc ttcagacctc cttctcctac cccaccggag 360 

tgcctagaag ccaatgggtg cacagtgatg atacgaatgc caatctttgc tcggtcagtg 420 

aggatgtcgc ctggaatatc caaattgaac cacagatgca tgaagagggc gtacaagtta 480 

gaatttttct ttcgccatac agaaactgtt tagccagatc ttcCgtactt cttttccttc 540 

cctgacccct cccgctcccc aggaagggag gtcagccccg tttgcaaaac acaggatgcc 600 

cgtgacaccg gagacaggtc cccttcaccg acaggaagtg ccttctggcg cccgoacgct 66 0 

ttaactgcta t 671 

<210> 132 
<211> 590 
<212> DNA 
<213> Homo sapien 

<400> 132 

ctgaatggaa aagcttatgg ctctgtgatg atattagtga coagcggaga tgacaagctt 60 
cttggcaatt gcttacecac tgtgctcage agtggttcaa caactcactc catcgccctg 120 
ggtccatotg cagccccaaa tctggaggaa ttatcacgtc ttacaggagg tccaaagttc lao 
tttgttccag acatatcaaa ctccaatagc atgattgacg cttccagtag aatctcctct 
ggaactggag acattttcca gcaacatatt cogcttgaaa gtacaggtga aaatgtcaaa 
cctcaccatc aattgaaaaa cacagtgact gtggataata ccgcgggcaa cgacactatg 
tttctagtca cgtggcaggc cagtggtccc cctgagatta tattatttga tcctgatgga 420 
cgaaaatact acacaaataa ttctaccacc aatctaactt ttcggacagc tagtctctgg 480 
attccaggaa cagctaagcc tgggcactgg acttacaccc cgaacaatac ccatcattec 540 
ccgcaagccc tgaaagtgac agtgaccccc cgcgcctcca actcagaccc 590 

<210> 133 
<211> 561 
<212> DNA 
<213> Homo sapien 

<400> 133 

aggtccegCc cgggggcact gagaaetccc tctggaattc ttggggggcg ttggggagag 60 

actgtgggcc tggagaeaaa acttgtctcc tctaccacca ccotgtaccc tagcctgcao 120 

ctgtcctcac ccctgoaaag ttcagcttcc ttccccaggt ctctgtgcac totgtottgg 180 

atgctctggg gagctcatgg gtggaggagt ctccaccaga gggaggctca ggggactggt 240 

tgggccaggg atgaatattt gagggataaa aategtgtaa gagccaaaga attggtagta 300 

gggggagaac agagaggagc tgggctatgg gaaatgattt gaataatgga gccgggaata 360 

cggctggata tctggtacta aaaaagggtc tttaagaacc taccccctaa tcccctcccc 420 

aatccaaacc atagctgtct gtccagtgct ctcttcctgc ctccagctct gccccaggct 480 

cctcccagac cctgtccctg ggctagggea ggggaggagg gagagcaggg ttgggggaga 540 

ggctgaggag agtgtgacat gcggggagag gaccagacct c 581 

<210> 134 

<211> 4797 

<212> DNA 

<213> Homo aapien 

<220> 

<22l> misc feature 
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<222> (1)...<4797) 
<223> n - A,T,C or G 

<400> 134 

ccegggacca aagtgctgcc cagagctgag ggtcctggag ccacacgaga aggcttctcc 60 

ctgcgtacct gtgcagcaca gggtagggtg agtccactca gccgtctagg agaggaccca 120 

ggagcagcag agacncgcca agcctttact cataccatat ectgattcctt ttccagcaaa 1B0 

ttgtggccac taatttgccc cctgaagatc aagacggctc tggggatgac cctgacaact 240 

tctccggctc aggtgcaggt gaggttgtca tgggggcccc ccccacocaa gacggcaaca 300 

ggtcatgcct gggggcagtg gtcaggcagt cccctgtgtt tactgagcat gtaccgagtg 36 0 

caccctgcct gccctgtctc cacccagctg gccccaaagg gcaatgctga ggagaggaat 42 0 

ggggtcgtga gctgctgtta aggagagctc atgcttggag gcgaggtgaa ggctgtgagc 480 

tccagaaggc cccagggcgc nctgctgcac gcaggctcat attcactagg aatagcttta 540 

ctcaccaaga aacccctgga acccccttca gaaggttatt tgacccctga gccectattt £00 

ectcatctgc aaaatgggaa taataccttg acctgataag cttgtggagc tgtaaggcag 660 

cacagagcca gctggggtgc agctcctcca tccaagctcc cctccttact tcccccttcc 720 

egtggggact gggggagaga agccccrgag ctggaggtgg ccagggaagc ttcacagagg 780 

aggtggctct tgagtggacc tcaggaagag gggcgagaga gccaaggaag gaggctgagg 840 

tcatccctgg ggaagtgacc cagcggaggc ctgagagctg caaggtagga tatctgttgt 900 

tggaagtgtc tgttgttgga agcgggggcc tttttttcag ggagggtggg gccagagaag 960 

tgtgtgcccc gggataagta ggataaccac agcagttatg cccctaaggg atgcccaccc 1020 

cacccctgtg gtcacagaaa agctctceca ggtggcctag gcacctgccc cgtggcccca 1080 

gagacaggct gcacctgaca cacacaatgg aaggacagcc ctccctgtcc artctccaag 1140 

gagctcagcc tcagctgcct tgtccaggta ctagcccccc tcatagcctg agcttggcca 1200 

gcccaggtgc tctggagcct cccecgaccc acccaacaca ctctgctcct ggtcctcccc 1260 

accccccacc tccccaacac actccgcttc tggtcctgca ggtgctttgc aagatatcac 1320 

cttgtcacag cagaccccct ccacttggaa ggacacgcag ctcctgacgg ccactcccac 1380 

gtccccagaa cccaccggcc tggaggctac agctgcctcc acctccaccc tgccggctgg 1440 

agaggggccc aaggagggag aggctgtagt cccgccagaa gtggagcctg gcctcacegc 1S00 

ccgggagcag gaggccaccc cccgacccag ggagaccaca cagctcccga ccactcatca 1560 

ggcctcaacg accacagcca ccacggccca ggagcccgcc accccccacc cccacaggga 1620 

catgcagcct ggccaccatg agacetcaac ccccgcagga cccagccaag ctgaccttca 16B0 

caccccccac acagaggatg gaggtccttc tgccaccgag agggctgctg aggatggagc 1740 

ctccagtcag ctcccagcag cagagggctc eggggagcag gtgagtggco tctgcattcc 1800 

ttgggaaatc gagtgggttg gtcctaatgc ctggcacctg gcaggcccta cacctgcgcc i860 

ctgcgcgatc tcgtattcct caccaggaag acagggcaca ggggccgcct ccccccaccc 1920 

ccagggcctc gcagagcagg acagactaac tatgagatca gagcagaagc acccttaaag 19B0 

accacccaag agagggcCcc caaactcaca atccaaaccc gcagcccccg tcgaagagtg 2O40 

aacgttatac cagtcacttt atttatagcc tcgtggatct acgctcacac taaaCagtct 2100 

gctatecata caaaatgtgt gctttgtatc actttttgtg atatccatgc catggtccag 2160 

ccagggtccg gagttgacgt ggeaagaagg cctggctttc gggccctgtg cgatcctggt 2220 

ttgggegcat cegagtgggt ggtggcaaag atcagggagg caggagctgc ttctgggtct 2280 

gtagtggagc tggttgctgc tgctggcggt gacccggcca acccaatctg cccccgcccc 2340 

cccacaggac ctcacctetg aaaccccggg ggagaatacg gctgtagtgg ccgtggagcc 2400 

tgaccgccgg aaccagtccc cagtggatca gggggccacg ggggcctcac agggcctcct 2460 

ggacaggaaa gaggtgctgg gaggtgagtt ctcctccagg ggggtagttt ggggtgaatt 2520 

gctgccgtgg ggecagggtg gggctgacca cagccaaggc cactgctttg ggagggtctg 2580 

cacgagagcc caaggagccg ccgagctgag ccggccccgc ctacctgccc taggggtcat 2640 

tgccggaggc cccgtggggc tcatctttgc cgcgtgcctg gtgggtetca tgctgtaccg 2700 

catgaagaag aaggacgaag gcagctactc cttggaggag ccgaaacaag ccaacggcgg 2760 

ggcctaccag aagcccacca aacaggagga attccatgcc tgacgcggga gccacgcgcc 2820 

ccccccgccc tgccactcac taggccccca cttgcctctc ccttgaagaa ctgcaggccc 2880 

tggcctcccc tgccaccagg ccacctcccc agcattccag cccccccggt egctcctgcc 2940 

cacggagccg tgggtgtgcc gggagctcca ctccgcttct ctgacttctg cccggagact 3000 

tagggcacca ggggtctctc gcacaggacc tttccaccac agccagcacc tggcatcgca 3060 
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ccattctgac tcggtttctc caaactgaag cagcctctcc ccaggtccag ctctggaggg 3120 

gagggggatc cgactgcttt ggacctaaat ggcctcatgt ggctggaaga tcctgcgggt 3180 

ggggcttggg gctcacacac ctgtagcact tactggtagg accaagcatc ttgggggggt 3240 

ggccgctgag tggcagggga caggagtcac tttgtttcgt ggggaggtct aatctagata 3300 

tcgacttgtc tttgcacatg tttcctctag ctcttcgccc acagcccagt agaccttgtt 33G0 

acttctgagg taagetaagt aagttgattc ggtatccccc catcttgctt ccctaatcCa 342 0 

tggtcgggag acagcatcag ggttaagaag accttttctt tctctctcaa actaggagaa 34 8 0 

ccaaatctgg aagccaaaat gcaggottag tttgtgtgtt gtctcttgag tttgtcgcCc 3 54 0 

atgtgtgcaa cagggtatgg actatctgtc tggtggcccc gttctggtgg tctgttggca 3600 

ggctggecag tccaggctgc cgtggggccg ccgcctcttt caagcagtcg Cgcctgtgcc 3660 

catgcgctca gggccatgct gaggcctggg ccgctgccac gttggagaag cccgtgtgag 3720 

aagcgaatgc cgggactcag ccttcagaca gagaggactg tagggagggc ggoaggggcc 3780 

tggagatcct cctgcaggct cacgcccgcc ctcctgtggc gccgtctcca ggggctgctt 3840 

cctcetggaa attgacgagg ggtgtcttgg gcagagctgg ctctgagcgc ctccatccaa 3 900 

ggecaggtte nccgttagct cctgtggccc caccctgggc cctgggctgg aatcaggaat 3960 

attttccaaa gagtgatagt ctttcgcttt tggcaaaact ctacttaatc caatgggttt 4020 

ttccctgtac agtagatttt ccaaatgtaa taaactttaa tataaagtag tctgtgaatg 4080 

ccactgcctt cgcttcttgc ctctgtgctg tgtgtgacgt gaccggactt ttctgcaaac 4140 

accaacatgt tgggaaactt ggcrcgaatc tctgtgcctt cgtctttccc atggggaggg 4200 

attctggttc cagggtccct ctgtgtatct gcttttttgt tttggccgaa attctcccgg 4260 

aggtcggtag gttcagccaa ggtttcataa ggctgatgtc aatttctgtg ttgccaagct 4320 

ceaagcccat cttctaaatg gcaaaggaag gcggatggcc ccagcacagc ttgacctgag 4380 

gctgtggtca cagcggaggt gtggagccga ggoctaoccc ncagacacct tggacatcct 4440 

cctcccaccc ggctgcagag gccaganncc agcccagggt cctgcactta cttgcttatt 4500 

tgacaacgct tcagcgactc cgtcggccae tccgagagtg ggccagtctg cggaccagag 4560 

atgcaccacc aagccaaggg aacctgtgtc cggtattcga tactgcgact ttctgcctgg 4620 

agtgtatgac tgcacatgac tcgggggtgg ggaaaggggt cggctgacca tgctcatctg 4680 

ctggtccgtg ggacggtncc caagccagag gtgggttcac ttgtgtaacg acaataaacg 4740 

gcacttgtea ttccgggcaa cggctgctgt ggtggtggtt gagtctcttc tcggcct 4797 

<210> 135 
<211> 2856 
<212> DNA 
<213> Homo aapien 

<400> 135 

tagtcgcggg tccccgagtg ageacgccag ggagcaggag accaaacgac gggggtcgga 60 

gtcagagtcg cagtgggagt ccccggaccg gagcacgagc ctgagcggga gagcgccgct 120 

cgcacgcccg tcgccacccg cgtacccggc gcagccagag ccaccagcgc agcgctgcca 180 

tggagcccag eagcaagaag ctgacgggtc gcetcatgct ggctgtggga ggagcagtgc 240 

ttggctccce gcagtttggc tacaacactg gagtcatcaa tgccccccag aaggtgatcg 300 

aggagttcta caaccagaca tgggtccacc gccacgggga gagcatcctg cccaccacgc 36 0 

tcaccacgct ctggtccctc ecagtggcca tcttttctgt tgggggcatg attggcccct 420 

tctctgtggg cctttccgtt aaccgctttg gccggcggaa ttcaatgctg atgatgaacc 480 

tgctggcctt cgtgtccgcc gtgctcatgg gcttctcgaa accgggcaag tccttcgaga 540 

tgctgatcct gggccgeCtc atcatcggtg tgtactgcgg cctgaccaca ggcttcgtgc 600 

ccatgtatgt gggegaagtg tcacccacag cctttcgtgg ggccccgggc accctgcacc 660 

agctgggcat cgtcgtcggc atoctcatog cccaggtgtt cggcctggac tccatcatgg 720 

gcaacaagga cctgtggccc ctgctgetga gcatcatctt cattcccggoc ctgctgcagt 780 

gcatcgtgct gcccttctgc cccgagagtc cccgcttcct gctcaceaac cgcaacgagg 840 

agaaccgggc caagagtgtg ccaaagaagc tgcgcgggac agccgacgtg acccatgacc 900 

tgcaggagat gaaggaagag agtcggcaga tgatgcggga gaagaaggtc accatcctgg 960 

agctgttccg ctcccccgcc taccgccagc ccatcctcat cgctgtggtg ccgcagctgt 1020 

cccagcagct gtctggcatc aacgctgtct tctattactc cacgagcatc ttcgagaagg 1080 

cgggggtgca gcagcctgtg tatgccacca ttggctccgg tatcgtcaac acggccttca 1140 
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ctgecgtgtc gctgtttgcg gtggagcgag caggccggcg gaccctgcac ctcataggec 1200 

tcgctggcat ggcgggttgt gccatactca tgaccatcgc gctagcactg ctggagcagc 1260 

taccctggat gtcctatctg agcatcgtgg ccatctttgg ccttgtggcc ttctttgaag 1320 

tgggtcctgg ccccatccca tggttcatcg tggctgaacc ccccagccag ggtccacgtc 13B0 

cagctgccat cgccgttgca ggcttctcca accggacctc aaatttcatt gtgggcatgt 1440 

gcttccagta cgtggagcaa ccgrgtggtc cccacgtctt catcatctcc actgtgctcc 1500 

tggttctgtt cttcatcttc acctacttca aagttcctga gacCaaaggc cggaccttcg 1560 

atgagatcgc ttccggcttc cggcaggggg gagccagcca aagtgataag acacccgagg 1E20 

agctgttcca tcccctgggg gctgactccc aagtgtgagt cgccccagac caccagcccg 1680 

gcctgctccc agcagcccta aggatctctc aggagcacag gcagctggat gagacttcca 1740 

aacctgacag atgtcagccg agccgggcct ggggetcett tccccageca gcaatgatgt 1800 

ccagaagaat attcaggact taacggctcc aggattttaa caaaagcaag actgttgctc I860 

aaatctattc agacaagcaa caggttttat aattttttta Ctaccgattt tgttatttct 1320 

atatcagcct gagtctcccg tgcecacatc ccaggcteca ccctgaatgg ttccatgcct 1980 

gagggtggag actaagccct gtcgagacac ttgccttctt cacccagcta atctgtaggg 2 040 

ccggacctat gtcceaagga cacactaatc gaactatgaa ctacaaagct tctatcccag 2100 

gaggtggcta tggccacccg ttctgctggc ctggatctcc ccactctagg ggtcaggctc 2160 

cattaggatc tgccccttcc cacctctccc tacccaacca cccaaaccaa Cccttcctta 2220 

cctgagacca gctgggagca ctggagtgca gggaggagag gggaagggcc agtctgggct 2280 

gccgggttct agtctccttt gcactgaggg ccacactatt accatgagaa gagggcetgt 2340 

gggagcctgc aaactcactg ctcaagaaga catggagact cctgccctgt tgtgtataga 2400 

tgcaagatac ttatatatat ttccggtcgc caaeattaaa tacagacact aagttaeage 2460 

atatctggac aagecaacct gcaaatacac cacctcactc ctgttactta cctaaacaga 2520 

tataaatggc tggtttttag aaacacggtc ctgaaatgct tgtggattga gggtaggagg 2580 

tctggatggg agrcgagacag aagcaagcgg ggttgcaacc actgcaacgg cttagacttc 2640 

gactcaggat ccagtccctt acacgtacct ctcatcagtg tectcttgct caaaaatctg 2 700 

tttgatccct gctacccaga gaatatatac attcettatc ttgacattca aggcacttct 2760 

aCcacatatt tgatagttgg tgttcaaaaa aacactagtt ttgtgccagc cgtgatgctc 2820 

aggcttgaaa tcgcattact ttgaatgtga agggaa 28S6 

c210> 136 
<211> 356 
<212> DNA 
<213> Homo sapien 

<400> 136 

ggtggagcca aacgaagaaa atgaagatga aagagacaga cacctcagtt tttctggatc 60 

aggcactgat gatgatgaag atcttatctc cagcaccatt tcaaccacac cacgggcttt 12 0 

tgaccacaca aaacagaacc aggactggac tcagtggaac ccaagccatt caaatccgga 1B0 

agtgctactt cagacaacca caaggatgac tgaegtagac agaaatggca ccactgctta 240 

tgaaggaaac tggaacccag aagcacaccc tcccctcatt caccatgagc atcatgagga 3 00 

agaagagacc ccacattcta caagcacaat ceaggcaact cccagtagta caacgg 356 

<210» 137 
<211> 356 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222» (l) . . . <356) 
<223> n - A.T.C or G 

<400> 137 

gcaggtggag aagacatttt attgttcceg gggtctctgg aggcccactg gtggggctgg 60 
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gtcactggct gcccccggaa cagggcgctg ctccatggct ctgcttgtgg tagtctgtgg 120 

ctatgtctcc cagcaaggac agaaactcag aaaaatcaat cttcttatcc tcattcttgt 180 

cottttcctc aaagacatcg gcgaggtaat ttgtgecctc ttcacctcgg cccgcgacca 240 

cgctaaggcc aaanttccag acanayggcc gggccggtnc nataggggan cccaacttgg 300 

ggacccaaac tctggcgcgg aaacacangg gcataagctt gntecctgtg gggaaa 35 6 

<210> 128 
<211> 353 
<212> DHA 
<213> Homo sapien 



<400> 138 

aggtccagtc ctccacctgg cctgatgaga gtggggagtg gcaagggacg tttctcctgc 60 

aacagacact tagatttctc tcttgtggga agaaaccacc tgtccatcca ctgactcttc 120 

tacattgatg tggaaactgc tgctgctacc accaccCcct gaagaggctt ccctgatgcc 180 

aatgccagcc atcttggcat cctggccctc gagcaggctg cggtaagtag cgatctcccg 240 

ctccagccgt gtetttatgt caagcagcat cttgtacttcc tggttctgag ccttccatctc 300 

gcatcggagc tcactcagac ctcgoccgsg mssmcgotam gccgaaetcc age 353 

<210> 139 
<211> 371 
<212> DNA 
<213> Homo sapien 



<400> 139 

agcgtggtcg cggccgaggc ccatccgaag caagatcgea gatggcagtg tgaagagaga 60 

agacatattc tacocttcaa agctttggtg caattcccat cgaccagagt tggtccgacc 120 

agccttggaa aggtcactga aaaatcttca actggattat gttgacctct acctcattca ISO 

ttttccagtg tctgtaaagc caggtgagga agtgatccca aaagatgaaa atggaaaaat 240 

actatttgac acagtggatc cccgcgccae gtgggaggcc gtggagaagt gtaaagatgc 300 

aggateggae ctgoccgggc ggccgctcga aagecgaatt ccagcacacc ggcggccgtt 3E0 

actagtggat c 371 



<210> 140 

<211> 370 

<212> DNA 

<213> Homo sapien 



<400> 140 

tagcgtggtc geggecgagg cccatctccc ttttgggaact agggggctgc tggtgggaaa 60 

tgggagccag ggcagatgtt gcattccttt gtgtccctge aaacgtggga ctacaagaag 120 

aggagctgec tgagtggtac tttctcttcc tggtaatcct ctggcccagc cecatggoag 180 

aacagaggca tttttaggct atttttgtaa tatggctcct ggteaaaatc cctgtgtagc 24 0 

tgaattccca agccctgcac rgtacagccc cceactcccc tcaccaccta ataaaggaat 300 

agtcaacact caaaaaaaaa aaaaaacctg cccgggcggc cgctcgaaag ccgaactcca 360 
gcacactggc 



370 



<210> 141 
<211> 371 
<212> DNA 
<213» Homo sapien 



<400> 141 

cagcgtggtc geggecgagg tcctctgtgc tgcctgtcac ageccgaegg taccagcgca 
gggtgtaggc agtgcaggag ccctcatcca gcggcaggga acaggggtca tcactatccc 



60 
120 
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aaggagcttc agggtcctgg tactcctcca cagaacactc ggagtattca gagtactcat 1B0 

catcctcagg gggtacccge tcttcctcet ctgcatgaga gacgcggagc acaggcacag 240 

catggagcrg ggagccggca gtgtctgcag cataactagg gaggggtcgt gatccagatg 300 

cgatgaaccg gccctggcag gcacagcgct gactcatctc ttggcgaccc gcccgggcgg 3 60 

ccgctcgaag c 371 

<210> 142 
<211> 343 
<212> DNA 
<213> Homo sapien 

<400> 142 

gcgttttgag gccaacggtg taaaaggaaa tatcttcaca taaaaactag atggaagcat 60 

tgtcagaaac etctttgtga cgtttgcttt caacscacag agtcgaacat tccttttcat 120 

agagcagttt tgaaacactc etttgtagaa tttgcaagcg gatgattgga tcgctacgag 180 

gtcttcattg gaaacgggac acctttacat aaaaactaga cagtagcatt crcagaaatt 240 

cctttgggat gtgggcattc aacccacaga ggagaacttc actcgataga gcagctctga 300 

aacacccttt ttgtagaatc tacaggtgga cacctagagc get 343 

<210> 143 

<211> 3S4 

<212> DNA 

<213> Homo sapien 

<400> 143 

aggtctgatg gcagaaaaac tcagactgtc tgcaacttta cagatggtgc attggttcag 60 

caccaggagt gggatgggaa ggaaagcaca aCaacaagaa aattgaaaga egggaaatta 120 

gtggtggagt gtgtcatgaa caatgtcacc tgtaetcgga tctatgaaaa agcagaataa ISO 

aaattccatc atcactttgg acaggagtta attaagagaa tgaccaagct cagttcaatg 240 

agcaaatctc catactgttt ctttcttttt ttctccatta ctgtgttcaa ttatctttat 300 

cataaacatt ttacatgcag ctatttcaaa gtgtgttgga ttaactagga teat 354 

<210> 144 
<211> 353 
<212> DNA 
<213> Homo sapien 

«400> 144 

ggtcaaggac ctgggggacc eccaggtcca gcagccacat gattctgeag cagacaggga SO 

cctagagcac atctggatct cagccccacc cctggcaacc tgcctgccta gagaactccc 120 

aagatgacag actaagtagg attctgecat ttagaataat tctggtatcc tgggcgttgc 180 

gttaagttgc ttaactttca ttctgtctta cgatagtctt cagaggtggg aacagatgaa 240 

gaaaccatgc cccagagaag gttaagtgac ttcctcttta tggagccagt gttccaacct 300 

aggtttgect gataccagac ctgtggcccc acctcccatg caggtctctg tgg 353 

<210> 145 
<211> 371 
<212> OKA 
<213> Homo sapien 

<400> 145 

caggtctgtc ataaactggt ctggagtttc tgacgactcc ttgttcacca aatgeaccat GO 

ttcctgagac ttgctggcct etcegttgag tccacttgge tttctgccct ccacagctcc 120 

attgecactg ttgatcacta gctttttctt etgcccacao cttcttcgac tgttgactgc 180 

aatgeaaact gcaagaatca aagecaagge caagagggat gecaagatga tcagccattc 240 
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tggaatttgg ggtgtcctta taggaccaga ggttgtgttt gctccacctt cttgactccc 3QO 
acgtgagacc tcggccgcga ccacgctaag ccgaattcca gcacactggc ggcccgttac 360 
tageggatcc g 371 

<210> 146 
<211> 3SS 
<212> DNA 
<213> Homo aapien 

<400> 146 

ggtcctcegt cctcctccca gaggtgtcgg ggcttggccc cagcctccat cttcgtctct 60 

caggacggcg agtagcagcg gctccaaggc tgaactcatt gtcggaggga aatataaact 120 

ggtacggaag atcgggtctg gctccttcgg ggacatctat ttggcgatca acatcaccaa 180 

cggcgaggaa gtggcagtga agctagafttc ccagaaggcc aggcatcccc agttgctgta 240 

cgagagcaag ctctacaaga ttcttcaagg tggggttggc atcccccaea tacggtggta 300 

tggtcaggaa aaagaccaca atgtactagt catggaCctt ctgggaccta gccCc 355 

<210> 147 
<211> 355 
<212> DNA 
<213> Homo sapien 



60 



<400> 147 

ggtctgttac aaaatgaaga cagacaacac aacattCact ctgcggagat accctactca 

tactatgcac gtgctgtgat tccgaacata actcgcccca aaaacttgcc acgaccaccc 12 0 

tgacttttta ggttggctga tccatcaatc ttgcactcaa ctgctacttc tntcccagtg ISO 

ttgttaggag caaagctgac ctgaacagca accaatggct gtiagataccc aacacgcagt 240 

ttcttcccac aatatgggaa atattttaag cctatcattc cattatgagg ataaactgct 300 

acatttggta tatcttcatt ctttgaaaca caacctatcc ttggcactcc ttcag 355 

<210> 148 
<211> 369 
<212> DNA 
<213> Homo aapien 

<400> 148 

aggtctctct ccccctctcc ctctcctgcc agccaagtga agacatgctt acctccccct 60 

caccctcctt catgatgtgg gaagagtgct gcaacccagc cccagccaac accgcatgag 120 

agggagtgtg ccgagggctt ctgagaaggt ttctctcaca tctagaaaga agcgctcaag 180 

atgtggcagc ccctctcctt caagtggctc ttgtcctgtt gccctgggag ttctcaaatt 240 

gctgcagcag cctccaccca gcctgaggat gacatcaata cacagaggaa gaagagccag 300 

gaaaagatga gagaagetac agactctcct gggcgacccc gagagcttac cattcctcag 360 

acttcttca 369 

<210> 149 
<211> 620 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc feature 
<222> (1) .7. (620) 
<223> n - A,T,C or G 



<400> 149 
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actagtcaaa aacgctaaaa taatttggga gaaaataCtt tttaagtagt gttatagttt 50 

catgtttatc ttttattatg ttttgtgaag ttgtgtctte tcactaatta cctatactat 120 

gccaatattt ccttatatcc atccataaca tttatactac atttgtaana naatatgcac 180 

gtgaaactta acactttaca aggtaaaaat gaggtttcca anatttaata atccgaccaa 240 

gctcttgtta tttccaaata gaatggactc ggtctgtcaa gggctaagga gaagaggaag 3 00 

afcaaggttaa aagttgttaa tgaceaaaca tcetaaaaga aacgcaaaaa aaaagctcat 3 60 

tttcaagcet tcgaactatt taaggaaagc aaaatcattt cctaaatgca tatcatttgt 420 

gagaatttct cattaatatc ctgaaccatt catttcacta aggctcacgt tnaccccgat 480 

atgtctctaa gaaagtacta tttcatggtc caaacctggt tgccatantt gggtaaaggc 540 

tttcccttaa gtgtgaaant atttaaaacg aaatttecct ctttttaaaa attctetana £00 

agggttaagg gtgtcgggga 620 



<210> 150 
<211> 371 
<212> DNA 
<213> Homo sapien 

c4003 150 

ggtccgatca aaacctgcCa cctccccaag actttactag tgccgataaa ctttctcaaa 60 

gagcaaccag tatcacttcc ctgtttataa aacctctaac cacctcttcg ttctttgaac 120 

atgctgaaaa ccacctggtc tgcatgtatg cccgaatttg yaattctttt ctctcaaaCg 180 

aaaatctaat tttagggatt cacttctata tttccacata tgtagtatca ttatttcccc 24 0 

atatgtgtaa ggtgaaattt atggtatttg agcgtgcaag aaaatatatt tttaaagcfct 300 

tcatttttce eccagtgaat gatttagaat tccctacgta aataeacaga atgttttttc 360 

tcacttctat a 371 

<210> 151 
<211> 4655 
<212> SNA 
<213> Homo gapien 

<400> 1S1 

gggacttgag ttctgtcatc ttcttaagta gatccatatt gtaagggtct cggggtgggg 60 

gggttggcaa aatcctggag ccagaagaaa ggacagcagc actgatcaat cttacagcca 120 

acatgttgta cctggaaaac aatgcccaga ctcaatttag tgagceacag cacacgaacc 180 

tggggctcct gaacagcatg gaccagcaga ttcagaacgg cccctcgccc accagtccct 240 

ataacacaga ccacgcgcag aacagcgtca cggcgccctc gccctacgca cagcccagct 300 

ccaccttcga tgctctctct ecatcacccg ccaccccctc caacaccgac tacccaggcc 360 

cgcacagttt cgacgCgCcc tcccagcagt cgagcaccgc caagtcggcc acctggacgt 420 

attccactga actgaagaaa ctctactgcc aaaetgcaaa gacatgcccc atccagatca 480 

aggtgatgac cccacctcct cagggagctg ttatccgcgc catgcctgtc tacaaaaaag 540 

ctgagcacgt cacggaggtg gtgaageggt gccccaacca tgagccgagc cgtgaattca 600 

acgagggaoa gategcccct yctagccatt tgactcgagt agaggggaac agccacgccc 660 

agtatgtaga agatcccaCc acaggaagac agagtgtgct ggtaccctat gagccacccc 720 

aggttggcac cgaactcacg acagtcttgt acaatttcat gCgtaacagc agttgtgttg 780 

gagggotgaa ccgccgtcca attttaatca ttgttactct ggaaaccaga gatgggcaag 340 

tcctgggccg acgctgcttt gaggcccgga tctgtgcttg cccaggaaga gacaggaagg 900 

cggatgaaga tagcatcaga aagcagcaag tttcggacag Cacaaagaac ggtgatggta 960 

cgaagcgccc gtttcgtcag aacacacacg gtatccagat gacatccacc aagaaacgaa 1020 

gacccccaga tgaegaactg gtatacttac cagtgagggg ccgtgagact tatgaaatgc 1080 

Cggtgaagat caaagagccc ctggaactca tgcagtaccc tcttcagcac acaactgaaa 1140 

cgtacaggca acagcaacag cagcagcacc agcacttact tcagaaacag acctcaatac 12 00 

agtctccatc ttcatatggt aacagctccc cacctcCgaa caaaatgaac agcacgaaca 12 60 

agctgccctc tgtgagccag cttatcaacc ctcagcagcg caacgccctc actcctacaa 1320 

ccattcctga tggcatggga gccaacattc ccatgatggg cacccacatg ccaatggctg 13 80 
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gagacatgaa tggactcagc cccacccagg cactccctcc cccactctcc atgccatcca 1440 

cctcccactg cacaccccca cctccgtatc ccacagattg cagcattgtc agtttcttag 1500 

cgaggttggg ctgttcatco tgtctggact atttcacgac ccaggggctg accaccatct 1560 

atcagattga gcattacccc atggatgatc tggcaagtct gaaaatccct gagcaatttc 1620 

gacatgcgat ctggaagggc atcctggacc accggcagct ccacgaattc tcctcccctt 1680 

ctcatctcct gcggacccca agcagtgcct ctacagtcag tgtgggctcc agtgagaccc 1740 

ggggtgagcg cgtcatcgat gctgtgcgat tcaccccccg ccagaccatc tcttccccac 1800 

cccgagacga gtggaatgac ttcaaccttg acatggatgc tcgccgcaat aagcaacagc 1860 

gcatcaaaga ggagggggag tgagcctcac eatgegagct ctecctatcc ctctcctaac 1520 

tgccagcccc ccaaaagcac tcctgcctaa ccttcaaagc cttctcccta gctcctcecc 1980 

ttcctctcgt ctgatttctt aggggaagga gaagtaagag gcttacttct caccctaacc 2040 

atctgacctg gcatotaatt ctgattctgg ctttaagcct tcaaaactat agcttgcaga 2100 

actgtagctt gccatggcta ggtagaagtg agcaaaaaag agttgggtgt ctccttaagc 2160 

tgcagagatt tctcattgac ttctataaag catgttcacc cttatagtct aagactatat 2220 

atataaatgt ataaatatac agtatagatt ttcgggtggg gggcattgag tattgtttaa 2280 

aatgeaattt aaatgaaaga aaattgagct gcacttattg accattttct aatttacttg 2340 

ttttggatgg cttgtctata ctccttccct taaggggtat catgtatggt gacaggtatc 2400 

tagagcttaa tgctacatgt gagtgacgat gatgtacaga ttctttcagt tctttggatt 2460 

ctaaatacat gccacatcaa acctttgagt agatccattt ccattgctea ttatgtaggc 2520 

aagactgtag acatgtattc ttttctcagt gtLggtatat tttatattac tgacattcct 2580 

cctagtgatg atggtccacg ttggggcgat ttaatccagt tataagaaga agttcatgtc 2640 

caaacgtcct ctttagtttt tggttgggaa tgaggaaaat tcttaaaagg cccatageag 2700 

ceagttcaaa aacacccgac gtcatgtatt tgagcatatc agtaaccccc tcaaatttaa 2760 

taccagatac cttatcttac aacattgatt gggaaaacat ttgctgccae tacagaggta 2820 

ttaaaaceaa acttcactac tagattgact aactcaaata cacatttgcc actgttgtaa 2880 

gaattctgat tgatttgatt gggatgaatg ccatetatct agttctaaca gtgaagtttt 2 940 

actgtctatt aatattcagg gtaaatagga atcactcaga aatgttgagt ctgtactaaa 3 000 

cagcaagata tctcaatgaa ccataaattc aactttgtaa aaatctttttg aagcatagat 3060 

aatattgttt ggtaaatgtt tcttttgttt ggtaaatgtt tcytttaaag accetcctat 3120 

tctataaaac tctgcatgta gaggcttgtt cacctttctc tctctaaggt ttacaatagg 3180 

agcggtgatt tgaaaaatat aaaattatga gattggtttt cctgtggcat aaattgcatc 3240 

actgtatcac tttctttttt aaccggtaag agtttcagtt tgttggaaag taactgtgag 3300 

aacccagttt cccgtccatc tcccttaggg actacccata gacatgaaag gtccccacag 3360 

agcaagagat aagcctttca tggctgctgt tgcttaaacc acttaaaega agagttccct 3420 

tgaaactttg ggaaaacatg tcaatgacaa tattecagat ctttcagaaa tataacacat 3480 

ttttttgcat gcatgcaaat gagctctgaa atcttcccat gcattctggt caagggotgt 3540 

cattgcacat aagcttccat tttaatttta aagtgcaaaa gggccagcgt ggctctaaaa 3600 

ggtaatgtgt ggattgcctc tgaaaagrgt gtatatattt tgtgtgaaat tgcatacttt 3660 

gtattttgat tatttttttt ttcttcttgg gatagtggga cttccagaac cacacttgaa 3720 

accttttttt atcgtttttg tattttcatg aaaataccat ctagtaagaa taccacatca 3780 

aataagaaat aatgctacaa ttttaagagg ggagggaagg gaaagttttt tttcctatta 3840 

tttttttaaa atcttgtatg ttaaagagaa tgagtccttg atttcaaagt tttgttgtac 3900 

ttaaatggta ataagcactg taaacttctg caacaagcac gcagctttgc aaacccatta 3960 

aggggaagaa tgaaagctgt tccttggtcc tagtaagaag acaaactgct tcccttactt 4020 

tgctgagggt ttgaataaac ctaggacttc cgagctatgt cagtactatt caggtaacac 4080 

tagggccttg gaaatccctg tactgtgtcc catggatttg gcactagcca aagcgaggca 4140 

ccccctactg gcttacctcc tcaCggcagc ctactctcct tgagtgtatg agtagccagg 4200 

gtaaggggta aaaggatagt aagcatagaa accactagaa agcgggctta atggagttct 4260 

tgtggcctca gctcaatgca gttagctgaa gaattgaaaa gtttttgttt ggagacgttt 4320 

ataaacagaa atggaaagca gagttttcat taaatccttt tacctttttt ttttcttggt 4380 

aatcccctaa aataacagta tgtgggatat tgaatgttaa agggatattt ttttctatta 4440 

tttttataat tgtacaaaat taagcaaatg ttaaaagttt catatgcttt attaatgttt 4 500 

tcaaaaggta ttataeacgt gatacatttt ttaagcttca gttgcttgtc ttccggcact 4S60 

ttctgttacg ggcctttggg gagccagaag ccaatctaca atctcttttt gtttgccagg 4620 

acatgcaata aaatttaaaa aataaataaa aacta 4655 
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<210> 152 

<211> 586 

<212> PHT 

<213> Homo sapien 



<400> 


152 


















Met Leu 


Tyr 


Leu 


Glu 


Asn 


Asn 


Ala 


Gin 


Thr 


Gin 


Phe Ser Glu Pro Qln 


l 






5 










10 




15 


Tyr Thr 


Asn 


Leu 


Gly 


Leu 


Leu 


Asn 


Ser 


Met 


Asp 


Gin Gin He Gin Asn 






20 










25 






30 


Gly Ser 


Ser 


Ser 


Thr 


Ser 


Pro 


Tyr 


Asn 


Thr 


Asp 


His Ala Gin Asn Ser 




35 










40 








45 


Val Thr 


Ala 


Pro 


Ser 


Pro 


Tyr 


Ala 


Gin 


Pro 


Ser 


Ser Thr Phe Asp Ala 


50 










55 










60 


Leu Ser 


Pro 


Ser 


Pro 


Ala 


He 


Pro 


Ser 


Asn 


Thr Asp Tyr Pro Gly Pro 


65 








70 










75 


SO 


His Ser 


Phe 


Asp 


Val 


Ser 


Phe 


Gin 


Gin 


Ser 


Ser 


Thr Ala Lys Ser Ala 








85 










90 




95 


Thr Trp 


Thr 


Tyr 


Ser 


Thr 


Glu 


Leu 


Lys 


Lys 


Leu 


Tyr Cys Gin He Ala 






100 










105 






110 


Lys Thr 


Cys 


Pro 


He 


Gin 


He 


Lys 


Val 


Met 


Thr 


Pro Pro Pro Gin Gly 




115 










120 








125 


Ala Val 


He 


Arg 


Ala 


Met 


Pro 


Val 


Tyr 


Lys 


Lys 


Ala Glu His Val Thr 


130 










135 










140 


Glu Val 


Val 


Lya 


Arg 


Cys 


Pro 


Asn 


His 


Glu 


Leu 


Ser Arg Glu Phe Asn 


145 








150 










155 


160 


Glu Gly 


Gin 


He 


Ala 


Pro 


Ser 


Ser 


His 


Leu 


He Arg Val Glu Gly Aan 








165 










170 




175 


Ser His 


Ala 


Gin 


Tyr 


Val 


Glu 


Asp 


Pro 


He 


Thr Gly Arg Gin Ser Val 






ieo 










1S5 






190 


Leu Val 


Pro 


Tyr 


Glu 


Pro 


Pro 


Gin 


Val 


Gly 


Thr 


Glu Phe Thr Thr Val 




195 










200 








205 


Leu Tyr 


Asn 


Phe 


Met 


Cys 


Asn 


Ser 


Ser 


Cys 


Val 


Gly Gly Met Asn Arg 


210 










215 










220 


Arg Pro 


He 


Leu 


He 


He 


Val 


Thr 


Leu 


Glu 


Thr 


Arg Asp Gly Gin Val 


225 








230 










235 


240 


Leu Gly 


Arg 


Arg 


Cys 


Phe 


Glu 


Ala 


Arg 


He 


Cys 


Ala Cys Pro Gly Arg 








245 










250 




255 


As; Arg 


Lys 


Ala 


Asp 


Glu 


Asp 


Ser 


He Arg 


Lys 


Gin Gin Val Ser Asp 






260 










265 






270 


Ser Thr 


Lys 


Asn 


Gly 


Asp 


Gly Thr 


Lys Arg 


Pro 


Phe Arg Gin Asn Thr 




275 










230 








285 


His Gly 


He 


Gin 


Met 


Thr 


Ser 


He 


Lys 


Lys 


Arg 


Arg Ser Pro Asp Asp 


290 










295 










300 


Glu Leu 


val 


Tyr 


Leu 


Pro 


Val Arg Gly Arg 


Glu 


Thr Tyr Glu Met Leu 


305 








310 










315 


320 


Val Lys 


He 


Lys 


Glu 


Ser 


Leu 


Glu 


Leu 


Met 


Gin Tyr Leu Leu Gin His 








325 










330 




335 


Thr lie 


Glu 


Thr 


Tyr 


Arg 


Gin 


Gin 


Gin 


Gin 


Gin 


Gin His Gin His Leu 






340 










345 






350 


Leu Gin 


Lys 


Gin 


Thr 


Ser 


He 


Gin 


Ser 


Pro 


Ser 


Ser Tyr Gly Asn Ser 




355 










360 








365 


Ser Pro 


Pro 


Leu 


Asn 


Lys 


Met 


Asn 


Ser 


Met 


Asn 


Lys Leu Pro Ser Val 


370 










375 










330 
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Ser 


Gin 


Leu 


He 


Asn 


pro 


Gin 


Gin 


Arg 


Asn 


Ala 


Leu 


Thr 


Pro Thr 


Thr 


335 










390 










395 








Ann 


lie 


Pro 


Asp Gly Met Gly Ala Asn 


He 


Pro 


Met 


Met Gly Thr His 


Met 










405 










410 








415 




Pro 


Mec 


Ala Gly Asp Met Asn Gly 


Leu 


Ser 


Pro 


Thr 


Gin 


Ala Leu 


Pro 








420 










425 










430 




Pro 


Pro 


Leu 


Ser 


Met 


Pro 


Ser 


Thr 


Ser 


His 


Cys 


Thr 


Pro 


Pro Pro 


Pro 






435 










440 










445 






Tyr 


Pro 


Thr 


Asp 


CyB 


Ser 


He 


Val 


Ser 


Phe 


Leu 


Ala 


Arg 


Leu Gly 


Cys 


450 










455 










460 








Ser 


Ser 


Cys 


Leu 


Asp 


Tyr 


Phe 


Thr 


Thr 


Gin 


Gly 


Leu 


Thr 


Thr He 


Tyr 


465 








470 










475 








480 


Gin 


He 


Glu 


His 


Tyr 


Ser 


Met 


Asp 


Asp 


Leu 


Ala 


Ser 


Leu 


Lys He 


Pro 










485 










490 








495 




Glu 


Gin 


Phe 


Arg 


His 


Ala 


He 


Trp 


Lys 


Gly 


lie 


Leu Asp 


His Arg 


Gin 








500 










505 










510 




Leu 


His 


Glu 


Phe 


ser 


Ser 


Pro 


Ser 


His 


Leu 


Leu 


Arg 


Thr 


Pro Ser 


Ser 






515 










520 










525 






Ala 


Ser 


Thr 


Val 


Ser 


Val 


Gly 


Ser 


Ser 


Glu 


Thr 


Arg 


Gly Glu Arg 


val 




530 










535 










540 








He 


Asp 


Ala 


Val 


Arg 


Phe 


Thr 


Leu 


Arg 


Gin 


Thr 


He 


Ser 


Phe Pro 


pro 


545 








550 










555 








560 


Arg Asp Glu Trp Asn Asp 


Phe 


Asn 


Phe 


Asp 


Met 


Asp 


Ala 


Arg Arg 


Asn 



565 570 S75 

Lys Gin Gin Arg He Lys Glu Glu Gly Glu 
580 585 



<210> 153 

<211> 2007 

<212> DNA 

<213> Homo sapien 



<400> 153 

gaattcgtcg ctgctccagg gaaagttctg ttactccact gactctctct tctcctgata 60 

acatggccag caagaaagta attacagtgt ttggagcaac aggagctcaa ggtggctctg 120 

tggccagggc aactttggag ageaaaaaat ttgcagtgag agcagtgacc agggatgtga 180 

cttgaccaaa tgccctggag ctccagcgcc ttggagctga ggtggtcaaa ggtgacctga 240 

atgataaagc atcggtggac agtgccttaa aaggtgtcta tggggccttc ttggtgacca 300 

acttctggga ccctctcaao caagataagg aagtgtgtcg ggggaagctg gtggcagact 360 

ccgccaagca ccegggtctg aagcacgegg tgtacagcgg cctggagoac gtcaagcgac 420 

tgacggatgg caagctggag gtgccgcact ttgacagcaa gggcgaggtg gaggagtact 480 

tctggtccat tggcatcccc atgaccagtg tccgcgtggc ggcctacttt gaaaactttc 540 

tcgcggcgtg gcggcccgtg aaagcctctg atggagatta ctacaccttg gctgtaeega 600 

tgggagatgt accaatggat ggtatctctg ttgctgatat tggagcagcc gtctctagca 660 

tttttaattc tccagaggaa tttttaggca aggccgtggg gctcagtgca gaagcactaa 720 

caatacagca atatgctgat gttttgtcca aggctttggg gaaagaagtc cgogatgcaa 780 

agattacccc ggaagctttc gagaagctgg gattccctgc agcaaaggaa atagccaata 840 

tgtgtcgttt ctatgaaatg aagccagacc gagatgtcaa tctcacccac caactaaatc 900 

ccaaagtcaa.aagcttcagc cagcttatct cagagaacca gggagccttc aagggcatgt 960 

agaaaatcag ctgttcagat aggcctctgc accacacagc ctctttcctc tctgatcctt 1020 

ttcctcttta cggcacaaca ttcatgttga cagaacatgc tggaatgcaa ttgtttgcaa 1080 

caccgaagga tttcctgcgg tcgcctcttc agtaggaagc actgcattgg tgataggaca 1140 

cggtaatttg attcacattt aacttgctag ttagtgataa gggtggtaca actgtttggt 1200 

aaaatgagaa gcctcggaac ttggagcttc tctcctacca ctaatgggag ggcagattat 1260 
actgggattt ctcctgggtg agtaatttca agecotaatg ctgaaattec cctaggcagc 
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tceagttttc tcaactgcat tgcaaaatec ccagtgaacC txtaagCact tttaacttaa 1380 

aaaaatgaac atctttgtag agaattttct ggggaacatg gtgttcaatg aacaagcaca 1440 

agcattggaa atgctaaaat tcagttttgc ctcaagateg gaagtteact ttctgactca 1500 

ttcatgaagt catctattga gccaccattc aateattcat ctattaattc cttgatcctt 1560 

catctatcca ttctgcaaac ctttcttgag caccagcacg ggtggceacc tgcggacttc 1620 

tcttcatccc tatgtgtttt cttatcaaag tgatccactc tcgaaaggct cctttccagt 1680 

ctgtggttgg gttcaagtca tgccagggcc agggggccca tctcctcgtc tagctctagg 1740 

caaaatccag gggatctgca gtggggagcg ggggcaggaa gctggaggga aggcccgtga 18O0 

agggtaggga tgtggaaaga caaggtgaca gaaggaccca ataggacctt tctatatctc I860 

tggcttagca ttttctacat cacattgtaa Ccgtcttatt tgctagttttc cttccttact 1920 

gcgagcgacc aacagtcatc ttcatcccag tgcccggtac ataataagtg atcaataaat 1330 

gttgattgac taaaaaaaaa aaaaaaa 2007 



<210> 154 
<211? 2148 
<212> DNA 
<213> Homo saplen 



<400> 154 

gaattcgtcg ctgctccagg gaaagttctg Ctactccact gactctctcc tttcctgata 60 

acatggccag caagaaagta attacagtgt ttggagcaac aggagctcaa ggcggctctg 120 

Cggccagggc aatettggag agcaaaaaat ttgcagtgag agcagtgacc agggatgtga 180 

cttgaccaaa tgccctggag ctccagcgcc ctggagctga ggtggtcaaa ggtgacctga 340 

atgataaagc atcggtggac agtgccttaa aaggggaagc tggtggcaga ctccgccaag 300 

cacctgggtc tgaagcacgt ggtgtacagc ggcccggaga acgccaagcg actgaeggae 360 

ggcaagctgg aggtgccgca ctcegacage aagggcgagg tggaggagta cttctggtcc 420 

attggcatcc ccatgaccag tgtccgcgtg gcggcctact ctgaaaactc tctcgcggcg 480 

tggcggcccg tgaaagcccc tgatggagat tactacacct tggctgtacc gatgggagat 540 

gtaccaatgg acggtacctc tgttgctgat ateggagcag ccgtctctag catttttaat 600 

tccccagagg aatttttagg caaggccgcg gggcccagcg cagaagcacc aacaatacag 660 

caataCgctg atgtttegtc caaggctCCg gggaaagaag tccgagatgc aaagactatc 72 0 

tgcgctatag atgaccagaa aacagtggaa gaaggtttca tggaagacgt gggcttgagc 780 

tggtccttga gggaacatga ccatgtatag acagaggagg catcaagaag gctggcctgg 34 0 

ctaattctgg aataaacacg acaaaccaga ggcagtacgg gaaggaggca aactctggct 900 

ctgcctctat ccttgaccac cccggaagcc tccgagaagc tgggattccc tgcagcaaag 960 

gaaacagcca acatgcgCcg ttcccatgaa atgaagccag accgagatgt caatctcacc 1020 

caccaactaa atcccaaagt caaaagcttc agccaettta tctcagagaa ccagggagcc 1080 

ttcaagggca tgtagaaaat cagctgctca gataggcctc tgcaceacac agcctcttce 1140 

ctctctgatc cttttcetct etacggcaca acattcatgt tgacagaaca tgctggaatg 1200 

caattgtttg caacaccgaa ggatttcctg cggccgcctc tccagtagga agcactgcat 1260 

tggtgatagg acacggtaat ttgattcaca tttaacttgc tagttagtga taagggtggt 1320 

acaactgtct ggtaaaatga gaagcctcgg aactcggagc ttccctccta ccaccaatgg 1380 

gagggcagat tatactggga ttcctcctgg gtgagtaact tcaagcccta atgctgaaat 1440 

tcccctaggc agctccagct ttctcaactg cattgcaaaa ttcccagtga actettaagt 1500 

acttttaact taaaaaaatg aacatctctg tagagaattt tctggggaac atggtgttca 1560 

atgaaeaagc acaagcattg gaaatgctaa aattcagtte tgcctcaaga teggaagttt 1620 

attttctgac tcactcatga agccatccat cgagccacca ttcaattatt catctattaa 1680 

ttccttgatc cttcatctat ccattctgca aactcttctt gagcaccagc acgggtggcc 1740 

atttgtggae ttctctccat tcctacgegt ctccttacca aagcgatcca ctctcgaaag 1800 

gctcctttcc agtctgtggt tgggttcaag tcacgccagg gccagggggc ccatctectc 1860 

gtctagctct aggcaaaatc caggggaccc gcagtgggga gcgggggcag gaagctggag 1920 

ggaaggcctg tgaagggtag ggatgtggaa agacaaggtg acagaaggac ccaataggac 1980 

ctttctatat ccctggctta gcattttcta catoatatcg taatcgtctt atttgctagt 2040 

tttcttcctt actgtgagtg actaacagtc atctttatcc cagtgcctgg tacataataa 2100 

gtgaecaata aatgttgatt gactaaatga aaaaaaaaaa aaaaaaaa 2148 
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<210> 157 
<211> 424 
<212> BNA 
<213> Homo sapien 
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<220> 

<221> misc_feacure 
<222> (1) . . . |424) 
<223> n - A.T.C or G 



<4O0> 157 

ctgcagcccg ggggatccac tagtccagtg tggtggaatt cattggtctt tacaagactt 60 

ggatacatta cagcagacac ggaaatataa ttttaaaaaa tttctctcca acccccttca 120 

aattcagtca ccactgttat attaccttct ccaggaaccc tccagtgggg aaggctgcga ISO 

tattagatct ccttgtatgc aaagcttttg etgaaagctg cgctcagagg aggtgagagg 240 

agaggaagga gaaaaccgca tcataacttt acagaattga atctagagtc ttccccgaaa 300 

agcccagaaa cttctctgcn gnatctggct tgtccatccg gtctaaggtg gctgctcctt 360 

ccccagccat cgagtcagtt tgtgcccatg aataatacac gacctgctat ttcccatgac 420 

tgct 424 



<210> 1S8 
<2H> 2099 
<212> DNA 
<213> Homo sapien 



<400> 15S 

ccgcggttaa aaggcgcagc aggtgggagc cggggccttc acccgaaacc cgacgagago 6 0 

ccgacagccg gcggcgcccg agcccgacet gcctgcccag ccggagcgaa gggcgecgcc 12 0 

ccgcgeagag cccgcgccag ggccgccggc cgcagagcag ttaaaacgtg caggcaccag 180 

aaggcacttc ctgtcggtga agaagacctg tctccggtgt cacgggcatc ctgtgttttg 240 

caaacggggc tgacctccct tcctggggag caggaagggt cagggaagga aaagaagtac 300 

agaagatctg gctaaacaat ttctgtatgg cgaaagaaaa attctaactt gtacgccctc 360 

cccacgcacc tteaattcaa tttgaatatt ccaggcgaca tcctcactga ccgagcaaag 420 

attgacattc gcatcatcac egtgcaccae cggcctctag gcactccagc ggggtaggag 480 

aaggaggtct gaaaocctcg cagagggatc ttgccctcat tctttgggtc tgaaacactg 540 

gcagtcgttg gaaacaggac tcagggataa aecagcgcaa Cggattgggg gacgccgcac 600 

actetcatcg ggggtgtcaa caaacactcc accagcatcg ggaaggtgtg gatcacagtc 660 

atctttattt tccgagtcat gatcctcgtg gtggctgccc aggaagtgcg gggtgacgag 72 0 

caagaggact tcgectgcaa cacactgcaa ccgggatgca aaaatgtgtg ctatgaccac 780 

tttttcccgg tgtcceacac ccggctgtgg gccctccagc tgatcttcgc ctccacccca 840 

gcgccgctgg cggccatgca tgtggcctac tacaggcacg aaaccactcg caagctcagg 900 

cgaggagaga agaggaatga tttcaaagac atagaggaca tcaaaaagca gaaggtccgg 960 

atagaggggt cgctgtggcg gacgtacacc agcagcacct ttttccgaat catctttgaa 1020 

geagccttta tgtatgtgcc ttacttcctt tacaatgggt accacccgcc ctgggtgctg 1080 

aaatgtggga ttgacccctg ccccaacctt gttgactgct ttatttctag gccaacagag 1140 

aagaccgtgt teaccatttt cacgacttcc gcgtctgtga cccgcatgct gcctaacgtg 1200 

gcagagttgc gctacctgct gctgaaagtg tgtttcagga gaccaaagag agcacagacg 12 60 

caaaaaaacc accecaatca tgccctaaag gagagtaagc agaacgaaat gaacgagctg 1320 

atttcagata gcggtcaaaa tgcaatcaca ggttcccaag ctaaacattt caaggtaaaa 1380 

tgtagctgcg tcataaggag acttctgtct tctccagaag gcaacaccaa cccgaaagtc 1440 

ccttctgcag cccgaagagt ttgtaaatga ctttcataat aaatagacac ttgagttaac 1500 

tttttgtagg atactcgctc cattcataca caacgtaaco aaatatgtgg cccatctctg 1560 

aaaacaagag actgcttgac aaaggagcat tgcagccact tcgacaggtt cctttcaagt 1620 

ggactctctg acaaagtggg tactttctga aaatttatat aactgttgtt gataaggaac 1680 

actcacccag gaaccgatac gtttattagg aaaagacatc tttataggct tggacgtttt 1740 

tagttctgac tttgaattta Cacaaagtat tettataatg actggtcctc ctcacctgga laoo 

aaaacatgcg acgctagttc tagaattaca ccacaagtat ctaaatttgg aacttacaaa i860 

gggtctatct tgtaaatatt gtctcgcatt gtctgttggc aaacccgcga accgccatga 1920 

tacgcttaag gtggaaagtg ttcattgcac aacatatttt tactgctttc tgaatgtaga 1980 
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cggaacagtg tggaagcaga aggctttttt aactcatccg tttgccaatc atcgcaaaca 2040 
actgaaatgt ggatgtgact gcctcaataa agctcgtcce cattgcttaa aaaaaaaaa 2099 

<210> 159 
<211> 291 
<212> PRT 
c213> Homo sapien 
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<210> 160 
<211> 3951 
<212> DNA 
<213> Homo sapien 

<400> 160 

tctgcatcca tattgaaaac etgacacaat gtatgcagca ggctoagtgt gagtgaactg 
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gaggettctc tacaacatga eccaaaggag catcgcaggt cctatttgea acctgaagte 12 0 

tgcgactetc ctggttgcct caagtccaga actcccattc ctgggagctg gagtacagct 18 0 

tcaagacaat gggtataatg gactgctcat tgcaattaat cctcaggtac ctgagaatca 24 0 

gaacctcatc ccaaacacta aggaaatgat aaccgaagct tcatcttacc eatetaatgc 300 

taccaagaga agagtatttt tcagaaatat aaagatttta atacctgcca catggaaagc 360 

taataataac agcaaaataa aacaagaatc atatgaaaag gcaaatgeca eagcgactga 420 

ctggtatggg gcacatggag atgatccata caecctacaa Cacagagggt gtggaaaaga 480 

gggaaaatac attcatttca cacctaattt cctactgaat gataacteaa cagctggcta 540 

cggatcacga ggccgagtgt ttgcccatga aegggcccac ctccgctggg gtgtgttcga COO 

tgagtataac aatgacaaac ctttctacac aaatgggcaa aatcaaatca aagtgacaag 660 

gtgttcatct gacatcacag gcattcttgt gtgtgaaaaa ggtccttgcc cccaagaaaa 720 

crgeattatt agtaagcttt ttaaagaagg atgcaccttt atctacaata gcacccaaaa 780 

tgcaactgca tcaataatgt ccatgcaaag tttatettct gtggccgaat ttcgtaatge 840 

aagtacccac aaccaagaag caccaaacct acagaaccag atgtgcagcc tcagaagtgc 900 

atgggatgta atcacagact ctgctgactt tcaccacagc ttccccatga acgggactga 960 

gcttccacct cctcccacat tcecgcttgt agaggccggt gacaaagtgg tctgtttagt 102 0 

gceggatgtg tccagcaaga tggcagaggc tgacagactc cttcaactac aacaagccgc 108 0 

agaattctat etgatgcaga ttgtcgaaat tcataccttc gtgggcattg ccagtcccga 1140 

cagcaaagga gagatcagag cccagctaca ccaaattaac agcaatgatg atcgaaagtt 1200 

gctggtttca tatctgccca ccactgtatc agctaaaaca gacatcagca ttegttcagg 1260 

gctcaagaaa ggatttgagg tggttgaaaa actgaatgga aaagcttatg gcecfcgtgat 1320 

gatattagtg accagcggag atgataagct tcttggcaat tgcctaccca ctgtgcccag 1380 

cagtggtcca acaattcact ccatcgccct gggttcacct gcagccccaa atctggagga 1440 

attatcacgt cttacaggag gtttaaagtt ctttgttcna gatatatcaa accccaatag 1S00 

catgatcgat gctttcagta gaattecctc tggaactgga gacatttccc agcaacataC 15S0 

tcagcttgaa agtacaggtg aaaatgtcaa acctcaccat caategaaaa acacagtgac 1620 

tgtggataat actgtgggca acgacactat gtttctagtt acgtggcagg -cagtggtcc 1630 

tcctgagatt atattatttg atcetgatgg acgaaaaCac tacacaaata attttatcac 1740 

caatetaact tttcggacag ctagccttcg gattccagga acagctaagc ctgggcactg 1B00 

gactcacacc ctgaacaata cccaccattc tctgcaagcc ctgaaagtga cagtgacctc 1860 

tcgcgcctcc aactcagctg tgcccccagc cactgtggaa gcctttgtgg aaagagacag 1920 

cctccatttt cctcaccctg tgatgattta cgccaacgtg aaacagggat tttatcccat 1S80 

tcttaatgcc actgtcactg ccacagttga gccagagacc ggagatcccg ttaegctgag 20,40 

accccttgat gatggagcag gtgctgatgt tacaaaaaac gatggaattt acCcgaggta 2100 

ttttttctcc tttgcCgcaa atggeagata tagcttgaaa gtgcatgtea atcactctcc 2160 

cagcataagc accccagccc actctattcc agggagtcat gccatgcacg eaccaggtta 2220 

cacagcaaac ggtaatattc agatgaatgc tccaaggaaa Ccagtaggca gaaatgagga 2280 

ggagcgaaag tggggcttta gccgagccag ctcaggaggc ccctccteag tgcegggagt 2340 

tccagccggc ccccaccctg atgtgtttcc accatgcaaa attattgacc tggaagctgt 2400 

aaaagtagaa gaggaattga ccctatcttg gacagcacct ggagaagacc ttgatcaggg 2460 

ccaggctaca agctatgaaa taagaatgag taaaagtcta cagaacatcc aagatgactt 2520 

taacaatget attttagtaa acacaccaaa gcgaaaccct cagcaagctg gcatcaggga 2530 

gatattcacg ctctcacccc aaatttccac gaatggacct gaacatcagc caaatggaga 2640 

aacacatgaa agccacagaa. tctatgtcgc aacacgagca atggatagga accccccaca 2700 

gtcegctgta cctaacattg cccaggcgcc tctgtttatt ccccccaatt ctgatcctgt 2760 

acctgccaga gattatctta tattgaaagg agtcecaaca gcaatgggtt tgataggaat 2320 

catttgccct attatagttg tgacacatca taccttaagc aggaaaaaga gagcagacaa 2880 

gaaagagaat ggaacaaaat tatcataaat aaatatccaa agtgtcttcc ttcttagata 294 0 

taagacccat ggccttcgac tacaaaaaca taccaacaaa gtcaaattaa caccaaaact 3000 

gcactaaaat gcattgagtt tttgtacaat acagataaga tttttacatg gcagaccaac 3060 

aaattcCCCt cgggggtaga ccagaaaacc cttacacttt ggctatgaac aaataataaa 3120 

aattattctt taaagtaatg tctttaaagg caaagggaag ggtaaagteg gaccagtgtc 3180 

aaggaaagtt cgttttattg aggtggaaaa atagccccaa gcagagaaaa ggagggtagg 3240 

tctgcattat aactgtctgt gtgaagcaat catttagtta ctttgattaa tttttctttt 3300 

ctccttatct gcgcagaaca ggtcgcctgc rcacaaccga agaccacgcc atacttcata 3360 
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tatgaagccc ctaatgcaaa gctctttacc tcttgctatt ttgttatata tattacagat 3420 

gaaatctcac tgctaatgct cagagatctt ttctcactgt aagaggtaac ctttaacaat 3480 

atgggtatta cctttgtetc ttcataccgg ctttatgaca aaggtctatt gaatttattt 3S40 

gtttgtaagt ttctactecc atcaaagcag ctttttaagt tattgccttg gttattatgg 3600 

atgatagtca tagcccttat aatgccttaa ctaaggaaga aaagatgtta ctccgagttt 3660 

gtttcaatac acatatgaac atatagttct attcaattaa accaaagaag aggccagcag 3720 

ggagatacta acctttggaa atgattagct ggctctgttt cctggttaaa taagagtctt 3780 

taatccttcc tccatcaaga gttacttacc aagggcaggg gaagggggat atagaggtcc 3840 

caaggaaata aaaatcatct ttoatcttta attttactcc ttcctcctat ttttttaaaa 3900 

gattatcgaa caataaaatc atttgccttt ttaattaaaa acataaaaaa a 3951 

<210> 161 
<211> 943 
<212> PRT 
<213> Homo aapien 



<400> .161 



Met 


Thr 


Gin 


Arg ser 


He Ala 


Gly 


Pro 


He 


Cys 


Asn 


Leu 


Lys 


Phe 


val 


l 






5 








10 










15 




Thr 


Leu 


Leu 


Val Ala 


Leu Ser 


Ser 


Glu 


Leu 


Pro 


Phe 


Leu 


uiy 


Ala 


Gly 








20 






2S 










30 






Val 


Gin 


Leu 


Gin Asp 


Asn Gly Tyr 


Asn 


Gly Leu 


Leu 


i le 


Ala 


He 


Asn 






35 






40 










A C 








Pro 


Gin 


val 


Pro Glu 


Asn Gin 


Asn 


Leu 


He 


Ser 


Asn 


He 


Lys 


Glu 


Met 




50 






55 










60 








Val 


lie 


Thr 


Glu 


Ala Ser 


Phe Tyr 


Leu 


Phe 


Asn Ala 


Thr 


Lys 


Arg 


Arg 


65 








70 








75 










so 


Phe 


Phe 


Arg 


Asn He 


Lys He 


Leu 


He 


Pro 


Ala 


Thr 


Trp 


Lys 


Ala 


Asn 






85 








90 










95 




A9T1 


Asn 


Ser 


Lys He 


Lys Gin 


Glu 


Ser 


Tyr 


Glu 


Lys 


Ala 


Asn 


Val 


He 








100 






105 










110 






Val Thr Asp Tip Tyr Gly Ala 


His 


Gly 


Asp Asp 


Pro 


Tyr 


Thr 


Leu 


Gin 






115 






120 










125 








Tyr Arg Gly CyB Gly Lye Glu Gly Lys 


Tyr 


He 


His 


Phe 


Thr 


Pro 


Asn 




130 






135 










140 










Phe 


Leu 


Leu Asn Asp 


Asn Leu 


Thr 


Ala 


Gly Tyr Gly 


Ser 


Arg 


Gly Arg 


145 








150 








155 










160 


Val 


Phe 


Val 


His Glu 


Trp Ala 


His 


Leu 


Arg 


Trp 


Gly 


Val 


Phe 


Asp 


Glu 








165 








170 










175 




Tyr 


Asn 


Asn Asp Lys 


pro Phe 


Tyr 


He 


Asn Gly Gin 


Asn 


Gin 


He 


Lys 






180 






185 










190 






Val 


Thr 


Axg 


Cys Ser 


Ser Asp 


He 


Thr 


Gly 


He 


Phe 


val 


Cys 


Glu 


Lys 






195 






200 










205 








Gly 


Pro 


Cys 


Pro Gin 


Glu Asn 


Cya 


He 


He 


Ser 


Lys 


Leu 


Phe 


Lys 


Glu 


210 






215 










220 










Sly Cys 


Thr 


Phe He Tyr Asn 


Ser 


Thr 


Gin 


Asn 


Ala 


Thr 


Ala 


Ser 


He 


225 








230 








235 










24 0 


Met 


Phe 


Met 


Gin Ser 


Leu Ser 


Ser 


Val 


Val 


Glu 


Phe 


Cys 


Asn 


Ala 


Ser 








245 








250 










255 




Thr 


His 


Asn 


Gin Glu 


Ala Pro 


Asn 


Leu 


Gin 


Asn 


Gin 


Met 


Cys 


Ser 


Leu 








260 






265 










270 






Arg 


Ser Ala Trp Asp 


Val He 


Thr 


Asp 


Ser 


Ala 


Asp 


Phe 


His 


His 


Ser 




275 






280 










285 








Phe 


Pro 


Met 


Asn Gly Thr Glu 


Leu 


Pro 


Pro 


Pro 


Pro 


Thr 


Phe 


Ser 


Leu 




290 






295 










300 
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Val 


Glu 


Ala 


Glv 


ASD 
nay 


Lvs 


Val 


Val 


Cvs 


Leu 


Val 


Leu Asp Val 


Ser 


Ser 


305 










310 










315 






320 


Lys 


Met 


Ala 


Glu 


Ala 


Asp 


Arcr 


Leu 


Leu 


Gin 


Leu 


Gin Gin Ala 


Ala 


Glu 










325 










330 






335 




Phe 


Tvr 


Leu 


Met 


Gin 


lie 


Val 


Glu 


He 


His 


Thr 


Phe Val Gly 


He 


Ala 








340 










345 






350 






Ser 


Phe 


Asp 


Ser 


Lys 


Glv 


Glu 


He 


Arg 


Ala 


Gin 


Leu His Gin 


He 


Asn 






355 










360 








365 






Ser 


Asn 


Asp 


Asp 


am 


Lys 


Leu 


Leu 


Val 


Ser 


Tvr 


Leu Pro Thr 


Thr 


Val 




370 










375 










380 






Ser 


Ala 


T „a 

jjys 


Thr 


ASD 


He 


ser 


He 


_ 


Ser 


Glv 


Leu Lys Lys 


Gly 


Phe 


395 










390 










39S 






400 


Glu 


Val 


Val 


Glu 


Lys 




Asn 


Glv 


Lvs 


Ala 


Tyr 


Gly Ser Val 


Met 


lie 










405 










410 






415 




Leu 


Val 


Thr 


Ser 


Glv 


Asp 


Asp 


ys 


Leu 




Glv 


Asn Cys Leu 


Pro 


Thr 








420 










425 






430 






Val 


Leu 


Ser 


Ser 


Glv 


Ser 


Thr 


lie 


His 


Ser 


He 


Ala Leu Gly Ser 


Ser 






435 










440 








445 






Ala 


Ala 


Pro 


Asn 


Leu 


Glu 


Glu 


Leu 


Ser 


Arcr 


Leu 


Thr Gly Gly 


Leu 


Lys 




450 










455 










460 






Phe 


Phe 


val 


Pro 


Asp 


He 


Ser 


Asn 


Ser 


Asn 


Ser 


Met He Asp 


Ala 


Phe 


465 










470 










475 






480 


Ser Arg 


He 


Ser 


Ser 


Glv 


Thr 


Glv 




He 


Phe 


Gin Gin His 


He 


Gin 










485 










490 






495 




Leu 


Glu 


Ser 


Thr 


Glv 


Glu 


Asn 


Val 


Lys 


Pro 


His 


His Gin Leu 


Lys 


Asn 








500 










505 






510 






Thr 


val 


Thr 


Val 


Asp 


Asn 


Thr 


Val 


Gly 


Asn 


Asp 


Thr Met Phe 


Leu 


Val 






515 










520 








525 






Thr 


Trp 


Gin 


Ala 


Ser 


Glv 


Pro 


Pro 


Glu 


He 


He 


Leu Phe Asp 


Pro 


Asp 




530 










535 










540 






Gly Arg 


L 


TVr 




Thr 


Asn 


Asn 


Phe 


He 


Thr 


Asn Leu Thr 


Phe 




545 










550 










555 






560 


Thr 


Ala 


Ser 


Leu 


Tru 


He 


Pro 


Glv 


Thr 


Ala 


Lvs 


Pro Gly His 


Trp 


Thr 










565 










570 






575 




Tyr 


Thr 


Leu 


As n 


Asn 


Thr 


Hi3 


Hia 


Ser 


Leu 


Gin 


Ala Leu Lys 


Val 


Thr 








580 










5S5 






590 






val 


Thr 


Ser 




Ala 


Ser 


Asn 


Ser 


Ala 


Val 


Pro 


Pro Ala Thr 


Val 


Glu 






595 










600 








605 






Ala 


Phe 


Val 


Glu 


Arci 


Asp 


Ser 


Leu 


His 


Phe 


Pro 


His Pro Val 


Met 


He 




610 










615 










620 






Tyr 


Ala 


Asn 


Val 


Lys 


Gin 


Gly 


Phe 


Tyr 


Pro 


He 


Leu Asn Ala 


Thr 


Val 


625 










630 










635 






640 


Thr 


Ala 


Thr 


Val 


Glu 


Pro 


Glu 


Thr 


Gly 


Asp 


Pro 


Val Thr Leu 


Arg 


Leu 










645 










650 






655 




Leu Asp 


Asp 


Gly 


Ala 


Gly 


Ala 


Asp 


Val 


He 


Lys 


Asn Asp Gly 


He 


Tyr 








660 










665 






670 






Ser Arg 


Tyr 


Phe 


Phe 


Ser 


Phe 


Ala 


Ala 


Asn 


Gly 


Arg Tyr Ser 


Leu 


Lys 






675 










680 








685 






Val 


His 


Val 


Asn 


His 


Ser 


Pro 


Ser 


He 


Ser 


Thr 


Pro Ala His 


Ser 


He 




£90 










695 










700 






Pro Gly 


Ser 


His 


Ala 


Met 


Tyr 


Val 


Pro 


Gly 


Tyr 


Thr Ala Asn Gly Asn 


705 










710 










715 






720 


lie 


Gin 


Met 


Asn 


Ala 


Pro 


Arg 


Lys 


Ser 


Val 


Gly 


Arg Asn Glu 


Glu 


Glu 










725 










730 






735 




Arg 


Lys 


Trp 


Gly 


Phe 


Ser 


Arg 


Val 


Ser 


Ser 


Gly 


Gly Ser Phe 


Ser 


Val 
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740 




745 










750 






Leu Gly Val 


Pro Ala Gly Pro 


His 


Pro 


Asp 


Val 


Phe 


Pro 


Pro 


Cys 


Lys 


755 




760 










765 








He He Asp 


Leu Glu Ala Val 


Lys 


Val 


Glu 


Glu 


Glu 


Leu 


Thr 


Leu 


Ser 


770 


775 










780 










Trp Thr Ala Pro Gly Glu Asp 


Phe 


Asp 


Gin Gly Gin Ala 


Thr 


Ser 


Tyr 


785 


790 








795 










800 


Glu He Arg 


Met Ser Lys Ser 


Leu 


Gin 


Asn 


He 


Gin 


Asp 


Asp 


Phe 


Asn 


805 






810 










815 




Asn Ala He 


Leu Val Asn Thr 


Ser 


Lys 


Arg 


Asn 


Pro 


Gin 


Gin 


Ala 


Gly 




820 




S25 










830 






He Arg Qlu 


He Phe Thr Phe 


Ser 


Pro 


Gin 


He 


Ser 


Thr 


Asn 


Gly 


Pro 


835 




B40 










84S 






Val 


Glu His Gin 


Pro Asn Gly Glu 


Thr 


His 


Glu 


Ser 


His 


Arg 


He 


Tyr 


850 


855 










660 










Ala He Arg 


Ala Met Asp Arg 


Asn 


Ser 


Leu 


Gin 


Ser 


Ala 


Val 


Ser 


Asn 


865 


670 








875 










880 


He Ala Gin 


Ala Pro Leu Phe 


He 


Pro 


Pro 


Asn 


ser 


Asp 


Pro 


Val 


Pro 




885 






890 










895 




Ala Arg Asp 


Tyr Leu He Leu 


Lys 


Gly 


Val 


Leu 


Thr 


Ala 


Met 


Gly 


Leu 


900 




905 










910 






He Gly He 


He Cya Leu He 


He 


Val 


Val 


Thr 


His 


His 


Thr 


Leu 


Ser 


915 




920 










925 








Arg Lys Lys Arg Ala Asp Lys 


Lys 


Glu 


Asn Gly 


Thr 


Lys 


Leu 


Leu 




930 


935 










940 











<210> 162 
c211> 498 
<212> DHA 
<213> Homo aapien 

<400> 162 

cggagaacca cgtggacagc accacgaaca tgttgggcgg gggaggcagt gctggccgga 

agccccccaa gtcgggtatg aaggagctgg ccgtgttccg ggagaaggtc actgagcagc 

accggcagat gggcaagggt ggcaagcatc accttggcct ggaggagccc aagaagctgc 

gaccaccccc tgccaggact ccccgccaac aggaactgga ccaggtcctg gageggatct 

ocaccatgcg ccttccggat gagcggggcc otctggagca cctctactce ctgcacatcc 

ccaactgtga caagcatggc ctgtacaacc tcaaacagtg gcaagatgtc tctgaacggg 

cagcgtgggg agtgctggtg tgtgaacccc aacaccggga agctgateea gggagccccc 

accatccggg gggaccccga gtgtcatctc ttctacaatg agcagcagga ggctcgcggg 
gtgcacaccc cagcggat 

<210> 163 
<211> 1128 
<212> DNA 
<213> Homo sapien 

<400> 163 



60 
120 

ieo 

240 
300 
360 
420 
480 
498 



gcacttgaaa 


cttgttccca 


gggtgtgtgg 


60 


agaggaggtc 


ccgagcgcga 


gcggagacga 


120 


tcgcggtgtt 


cctgctgagc 


tacgcggtgc 


180 


gccgccgcct 


caaaagagct 


gtgtcegaac 


240 


tccaagattt 


acggcgacga 


ttcxtccttc 


300 


aaatcagagc 


tacctcggag 


gtgtccccta 


360 


accccgtccg 


atttgggtct 


gatgatgagg 


420 
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gcagatacct aacecaggaa aceaacaagg cggagacgta caaagagcag ccgctcaaga 4a0 

cacctgggaa gaaaaagaaa ggcaagcccg ggaaacgcaa ggagcaggaa aagaaaaaac 54 o 

ggcgaactcg ctctgcctgg ttagactccg gagtgactgg gagcgggcta gaaggggacc 600 

acctgtctga cacctccaca acgtcgctgg agctcgattc acggaggcat tgaaattttc 660 

agcagagacc ctccaaggac atactgcagg attctgtaat agtgaacata tggaaagcat 720 

tagaaatatt tattgtctgt aaatactgta aatgcattgg aataaaacCg tctcccccat 780 

tgctctatga aactgcacat tggtcattgt gaatattett ttttccgcca aggctaatcc 840 

aattattatt atcacattta ccataattta ttttgtccat tgatgtattt attttgtaaa 900 

tgtatcttgg tgctgctgaa ttcctatatt Ctttgtaaca caatgcacct tagatataca 960 

tatcaagtat gttgataaac gacacaatga agtgtctcta ttttgtggtt gactttaatg 1020 

aatgcctaaa tataattatc caaattgatt ttcctttgtg catgtaaaaa taacagCatt 1080 

ttaaatttgt aaagaatgtc taataaaata taatctaatt acatcatg 1129 

<210> 164 

=2115 1310 

<212> DNA 

<213> Homo sapien 



<4O0> 164 

gggeccggtc cgcaaagaag ctgacttcag agggggaaac tttcetcttt taggaggcgg 60 

ttagccctgt tccacgaacc caggagaact gctggccaga ttaactagac actgctatgg 120 

gagacgtgta aacacactac ttaCcattga tgcatatata aaaccatttt attttcgcta 180 

ttatttcaga ggaagcgcct ctgatttgtt tcttttttce ctttttgctc tttctggctg 240 

tgtggtttgg agaaagcaca gttggagtag ccggttgcta aataagtccc gagcgcgagc 300 

ggagacgatg cagcggagac tggttcagca gtggagcgtc gcggtgttcc Cgctgagcca 360 

cgcggtgccc tcctgcgggc gctcggtgga gggtctcagc cgccgcctca aaagagctgt 42 0 

gtctgaacat cagctcctcc atgacaaggg gaagtccatc caagatctac ggcgacgatc 480 

cttccttcac caectgatcg cagaaatcca cacagctgaa atcagagcta cctcggaggt 540 

gccccctaac Cccaagccct ctcccaacac aaagaaccac cccgtccgat ttgggcctga 600 

tgatgegggc agatacctaa ctcaggaaac taacaaggtg gagacgtaca aagagcagcc 660 

gctcaagaca cctgggaaga aaaagaaagg caagcccggg aaacgcaagg agcaggaaaa 720 

gaaaaaaogg cgaactcgct ctgcctggtt agactctgga gtgactggga gtgggctoga 780 

aggggaccac eegtecgaca cctccacaac gccgctggag cccgatecac ggaggcaetg B40 

aaatcctcag cagagacccc ccaaggacat attgcaggat tctgtaatag tgaacatatg 900 

gaaagtatta gaaataCCta ttgtctgtaa atactgtaaa tgcattggaa taaaactgtc 960 

tcccccatcg ctctatgaaa ccgcacattg gtcattgtga atattttttt ttttgccaag 1020 

gctaatccaa ttattattat cacatttacc ataatttatt ttgcccattg atgtatttat 1080 

tctgcaaacg tatcttggtg ctgctgaatt tctatatttt ttgtaacata aegcacttta 1140 

gatacacata tcaagtatgt cgaeaaatga cacaatgaag tgtcectate etgtggttga 1200 

tcctaatgaa tgccCaaata caattatcca aattgatttt cctttgtgcc cgtaaaaata 1260 

acagtatttt aaatttgtaa agaacgccca acaaaacaca atctaattac 1310 



<210> 165 
<211> 177 
<212> PRT 
<213> Homo sapien 



<4O0> 16S 
Net Oln Arg Arg Leu Val Gin Gin 

1 5 
Ser Tyr Ala Val Pro Ser Cys Gly 
20 

Arg Leu Lys Arg Ala Val Ser Glu 

35 40 
Lys Ser He Gin Asp Leu Arg Arg 



Trp Ser Val Ala Val Phe Leu Leu 

10 IS 
Arg Ser Val Glu Gly Leu Ser Arg 
25 30 
His Gin Leu Leu His Asp Lys Gly 

4S 

Arg Phe Phe Leu His His Leu lie 
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50 




55 








60 






Ala Glu He His Thr 


Ala 


Glu 


lie 


Arg 


Ala Thr 


Ser Glu Val 


Ser 


Pro 


65 


70 








75 






60 


Asn Ser Lya Pro Ser 


Pro 


Asn 


Thr 


Lys 


Asn His 


Pro Val Arg 


Phe 


Gly 


85 










90 




95 




ser Asp Asp Glu Gly 


Arg 


Tyr 


Leu 


Thr 


Gin Glu 


Thr Asn Lys 


Val 


Glu 


100 








105 




110 




Gly 


Thr Tyr Lys Glu Gin 


Pro 


Leu 


Lys 


Thr 


Pro Gly 


Lys Lys Lys 


Lys 


115 






120 






125 






Lys Pro Gly Lys Arg 


Lys 


Glu 


Gin 


Glu 


Lys Lys 


Lys Arg Arg 


Thr 


Arg 


130 




135 








140 


Gly 




Ser Ala Trp Leu Aep 


Ser 


Gly Val Thr Gly Ser Gly Leu Glu 


Asp 


145 


150 








155 






160 


His Leu Ser Asp Thr 


Ser 


Thr 


Thr 


Ser 


Leu Glu 


Leu Asp Ser 


Arg 


Arg 


165 










170 




175 





His 



<2103 166 
<211> 177 
<212> PRT 
<213» Homo sapien 



<400> 166 
Met Gin Arg Arg 

1 

Ser Tyr Ala Val 
20 

Arg Leu Lys Arg 
35 

Lys Ser He Gin 
SO 

Ala Glu He His 
65 

Asn Ser Lys Pro 

Ser Asp Asp Glu 
100 

Thr Tyr Lys Glu 
lis 

Lys Pro Gly Lys 
130 

Ser Ala Trp Leu 
145 

His Leu Ser Asp 
His 



Leu Val Gin Gin 
5 

Pro Ser Cys Gly 

Ala Val Ser Glu 
40 

Asp Leu Arg Arg 
55 

Thr Ala Glu He 
70 

Ser Pro Asn Thr 
85 

Gly Arg Tyr Leu 

Gin Pro Leu Lys 
120 

Arg Lys Glu Gin 
135 

Asp Ser Gly Val 
150 

Thr Ser Thr Thr 
165 



Trp Ser Val Ala 
10 

Arg Ser Val Glu 
25 

His Gin Leu Leu 

Arg Phe Phe Leu 
60 

Arg Ala Thr Ser 
75 

Lys Asn His Pro 
90 

Thr Gin Glu Thr 

105 

Thr Pro Gly Lys 

Glu Lys Lys Lye 
140 

Thr Gly Ser Gly 
155 

Ser Leu Glu Leu 
170 



Val Phe Leu Leu 
15 

Gly Leu Ser Arg 

30 

His Asp Lys Gly 
4S 

His His Leu He 

Glu Val Ser Pro 
80 

val Arg Phe Gly 
55 

Asn Lys Val Glu 
110 

Lys Lys Lys Gly 
125 

Arg Arg Thr Arg 

Leu Glu Gly Asp 
16 0 

Asp Ser Arg Arg 
175 



<210> 167 
<211> 3362 
<212> DMA 
<213> Homo sapien 



<400> 167 
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cacaatgtat gcagcaggct cagtgtgagt gaactggagg ctcctctaca acatgaccca 60 

aaggagcatt gcaggtccta tctgcaacct gaagtttgtg actctcccgg ttgccttaag 120 

ttcagaaccc ccattcctgg gagccggagt acagctccaa gacaatgggc ataatggatt 180 

gctcattgca attaatcctc aggcacctga gaatcagaac ctcatctcaa acattaagga 240 

aatgataact gaagctccat tttacctatt caacgccacc aagagaagag catctctcag 300 

aaatataaag atettaatac ctgccacatg gaaagccaat aataacagca aaataaaaca 360 

agaatcatat gaaaaggcaa acgtcatagt gacegacegg tacggggcac aeggagatga 420 

cccatacacc ctacaataca gagggtgtgg aaaagaggga aaatacattc atttcacacc 480 

taaettccta ctgaatgata actcaacagc tggctacgga tcacgaggcc gagtgtttgt 540 

ccacgaacgg gcccacctcc gttggggtgt gttcgatgag tataacaatg acaaaccttt 600 

ctacacaaat gggcaaaatc aaattaaagt gacaaggtgc tcatctgaca tcacaggcac 660 

ttttgtgtgt gaaaaaggcc cttgccccca agaaaaccgc attattagEa agctttttaa 720 

agaaggatgc acctttatct acaatagcac ccaaaatgca actgcaecaa taatgctcat 780 

gcaaagttta tcttctgtgg ttgaattetg taatgcaagt acccacaacc aagaagcacc 340 

aaacccacag aaccagatgt gcagcctcag aagtgcatgg gatgtaacca cagactctgc 900 

tgactttcac cacagctttc ccatgaacgg gactgagctt ccacctcctc ccacattctc 960 

gcttgtagag gctggtgaca aagtggtctg tttagtgctg gatgtgtcca gcaagatggc 1020 

agaggctgac agactcctce aactacaaca agccgcagaa etttatttga tgcagattgc 1080 

tgaaactcat accttcgtgg gcactgccag tttcgacagc aaaggagaga tcagagccca 1140 

gctacaccaa atcaacagca atgatgaccg aaagtcgccg gCcccacatc tgcccaccac 1200 

tgtatcagct aaaacagaca tcagcatctg ttcagggctt aagaaaggat ttgaggtggt 1260 

tgaaaaactg aatggaaaag cttatggctc tgtgatgata ctagegacca gcggagatga 1320 

taagcttctt ggcaattgct tacccactgt gctcagcagt ggttcaacaa ttcaceccat 13 80 

tgccctgggt tcatctgcag ccccaaatct ggaggaatta tcacgtctca caggaggttt 1440 

aaagttcttt gttccagata tatcaaactc caatagcatg attgatgctt tcagtagaat 1500 

ttcctctgga actggagaca ttteccagca acatattcag octgaaagca caggtgaaaa 1560 

tgtcaaacct caccatcaat tgaaaaacac agtgactgtg gataatactg tgggcaacga 1620 

cactatgttt ccagteacgt ggcaggccag tggtcctcct gagactatat tatttgatcc 1680 

tgatggacga aaatactaca caaataattc tatcaccaat ccaactttec ggacagccag 1740 

ectteggatt ccaggaacag ccaagcctgg gcactggact tacaccctga tgtgttecca 1800 

ccatgcaaaa ttattgacct ggaagctgta aaagtagaag aggaattgac cctaccttgg i860 

acagcacctg gagaagactt tgatcagggc caggctacaa gctatgaaat aagaaCgagt 1920 

aaaagtctac agaatatcca agaCgacttt aacaaegcta tttcagtaaa tacaccaaag 1980 

cgaaaccctc agcaagctgg catcagggag acatccacgt tctcacccca aatttccacg 2040 

aatggacctg aacatcagcc aaatggagaa acacatgaaa gccacagaat ttatgtcgca 2100 

atacgagcaa cggacaggaa ccccttacag tctgctgtat ccaacactgc ccaggcgcct 2160 

ctgtttattc cccccaattc tgatcctgta cctgccagag attatcttat attgaaagga 2220 

gttttaacag caatgggttt gataggaatc acttgcctta ttatagctgt gacacatcac 2280 

actttaagca ggaaaaagag agcagacaag aaagagaatg gaacaaaatt attataaata 2340 

aacatccaaa gtgtcttcct tcttagatat aagacccatg gccttcgact acaaaaacat 2400 

accaacaaag tcaaattaac accaaaactg catcaaaatg cattgagttt ttgtacaata 2460 

cagataagat ttetaeatgg tagatcaaca aatccttttt gggggtagat tagaaaaccc 2520 

ttacactttg gctatgaaca aataataaaa attattcttt aaagcaatgt ctctaaaggc 2580 

aaagggaagg gtaaagtcgg accagtgtca aggaaagttt gttttattga ggcggaaaaa 2640 

tagccccaag cagagaaaag gagggtaggt ctgcattata actgtctgtg egaagcaaec 2700 

aettagteac ettgattaaC ttttcttttc tccttatctg tgcagaacag gtcgcttgtt 2760 

tacaactgaa gatcatgcta tatttcatat atgaagcccc taatgcaaag ctctttaccc 2320 

cttgctactt tgttatatat attacagatg aaatctcact gctaatgctc agagatcttt 2880 

tttcaetgta agaggcaacc tttaacaata tgggtattac ctttgtctct tcataccggt 2340 

cttatgacaa aggtctattg aatctatttg tctgtaagtt tctactccca tcaaagcagc 3000 

tctctaagtt attgccttgg ttattatgga tgatagttat agcccttata atgccttaac 3060 

taaggaagaa aagatgttat tctgagtttg tettaataca tatatgaaca cacagtttta 3120 

ttcaattaaa ccaaagaaga ggtcagcagg gagatactaa cctttggaaa tgattagctg 3180 

gctctgtttt ttggttaaat aagagccctc aatcctttct ccatcaagag ttacttacca 3240 

agggcagggg aagggggata cagaggccac aaggaaataa aaatcatctt tcatctttaa 3300 
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ttttactcct tcctcttatt tttttaaaag attaccgaac aataaaatca tttgcetttt 3350 



<210> 168 

<211> 2784 

<212> DNA 

<213> Homo sapien 



<400> 1SS 

tctgcatcca taetgaaaac ctgacacaat gtatgcagca ggctcagtgt gagtgaactg 
gaggcttctc cacaacatga cccaaaggag cattgcaggt cctatttgca acctgaagct 
tgtgactctc ctggttgcct caagtccaga actcccattc ctgggagceg gagtacagct 
tcaagacaat gggtataatg gattgctcat tgcaatcaat cctcaggtac ctgagaatca 
gaacctcatc tcaaacaeta aggaaatgat aactgaagct tcattttacc tatttaacgc 
taccaagaga agagtatttt teagaaacat aaagatttta atacctgcca catggaaagc 
taataataac agcaaaataa aacaagaaec atatgaaaag gcaaatgtca tagtgactga 420 
ceggtatggg gcacatggag atgatccata caccctacaa tacagagggt gtggaaaaga 460 
gggaaaatac atteattcca cacctaattt cctactgaat gataacttaa cagctggcta 
cggatcacga ggccgagtgt ttgcccatga atgggcccac ccccgttggg gtgtgttcga 
tgagtataac aatgacaaac ctttctacat aaatgggcaa aatcaaacta aagtgacaag 
gtgttcatct gacatcacag gcatttctgt gtgtgaaaaa ggtccCtgcc cccaagaaaa 
ctgtattatt agtaagcttt ttaaagaagg atgcaccttt atctacaata gcacccaaaa 
tgcaactgca tcaataatgt tcatgcaaag tttatcttct gtggttgaat tttgtaatgc 
aagtacccac aaecaagaag caccaaaccc acagaaccag atgtgcagcc tcagaagtgc 
atgggatgta atcacagact ctgctgacrtt tcaccaoagc tttcccatga acgggactga 
gcttccacct cctcccacat tctcgcttgt agaggctggt gacaaagtgg tctgtttagt 
gctggatgtg tccagcaaga tggcagaggc tgacagactc cttcaactac aacaagccgc 
agaattttat tcgacgcaga ttgttgaaat tcataccttc gtgggcatcg ccagttccga 
cagcaaagga gagatcagag cccagctaca ccaaattaac agcaatgatg atcgaaagtt 
gctggtttca tatctgccca ccaotgcatc agctaaaaca gaoatcagca tttgtteagg 
gcttaagaaa ggatttgagg EggtCgaaaa actgaacgga aaagcttatg gctctgcgat 
gatattagtg accagcggag atgataagct tcttggcaat tgctcaccca ctgtgctcag 
cagcggttca acaattcact ccattgccct gggttcatct gcagccccaa acctggagga 
attatcacgt cttacaggag gtttaaagtt cttcgttcca gatataccaa actccaatag 
catgactgat gctttcagta gaatttcctc tggaactgga gacattctcc agcaacatat 
tcagcttgaa agtacaggtg aaaacgtcaa acctcaccat caattgaaaa acacagtgac 
tgtggaCaat actgCgggca acgacactat gtttccagtc acgtggcagg ccagtggtcc 
tcctgagatc acattatrtg atcctgatgg acgaaaatac tacacaaata atttcatcac 
caatccaact tttcggacag ctagcctttg gaetccagga acagctaagc ctgggcactg 
gacttacacc ctgaacaata cocatcattc tctgcaagcc ctgaaagtga cagtgacctc 
tcgcgcctcc aactcagctg Cgcccccagc cactgtggaa gcctttgtgg aaagagacag 
cctccatttt cctcatcctg tgatgattta tgccaatgtg aaacagggat tttaccccat 
tcttaatgcc actgteactg ccacagttga gccagagact ggagatcctg ttacgctgag 
actccttgat gacggagcag gtgotgatgt tataaaaaat gatggaactt actcgaggta 
ccttttctcc tttgctgcaa atggttagata tagctcgaaa gtgcatgtca atcactctcc 
cagcataagc accccagccc actctacecc agggagtcat gctatgCatg taccaggtca 
cacagcaaac ggtaatatcc agatgaatgc cccaaggaaa ccagtaggca gaaacgagga 
ggagcgaaag tggggcteca gccgagtcag ctcaggaggc tccttttcag tgctgggagt 
cccagctggc ccccaccctg atgtgtttcc accatgcaaa attattgacc tggaagctgt 
aaatagaaga ggaatcgacc ctatcttgga cagcacctgg agaagaottc gatcagggcc 
aggctacaag ctatgaaata agaatgagta aaagtctaca gaatacccaa gatgaettta 2520 
acaatgccat tctagtaaac acatcaaagc gaaatcctca gcaagctggc atcagggaga 
catttacgcc cccaccccaa acttccacga atggacctga acatcagcca aatggagaaa 
cacatgaaag ccacagaatt tatgttgcaa cacgagcaat ggataggaac tccttacagt 
ctgccgtatc taacattgcc caggcgcctc tgtttattcc ccccaattct gatccegtac 
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470 










473 










480 


Ser 


Arg 


lie 


Ser 


Ser 


Gly 


Thr 


Gly 


Asp 


He 


Phe 


Gin 


Gin 


His 


He 


Gin 










4B5 










490 










495 




Leu 


Glu 


Ser 


Thr 


Gly 


GlU 


Asn 


val 


Lys 


Pro 


His 


His 


Gin 


Leu 


Lys 


Asn 








500 










505 










510 






Thr 


Val 


Thr 


Val 


Asp 


Asn 


Thr 


Val 


Gly 


Aan 


Asp 


Thr 


Met 


Phe 


Leu 


Val 






515 










520 










525 








Thr Trp Gin Ala 


Ser 


Gly 


Pro 


Pro 


Glu 


He 


He 


Leu 


Phe 


Asp 


Pro 


Asp 




530 










535 










540 










Gly Arg Lys Tyr 


Tyr 


Thr 


Asn 


Asn 


Phe 


He 


Thr 


Asn 


Leu 


Thr 


Phe 


Arg 


545 










550 










555 










560 


Thr 


Ala 


Ser 


Leu 


Trp 


He 


Pro 


Gly 


Thr 


Ala 


Lys 


Pro Gly His 


Trp 


Thr 










565 










570 










575 




Tyr 


Thr 


Leu 


Asn 


Asn 


Thr 


His 


His 


Ser 


Leu 


Gin 


Ala 


Leu 


Lys 


Val 


Thr 








530 










585 










S90 






val 


Thr 


Ser Arg 


Ala 


Ser 


Asn 


Ser 


Ala 


Val 


Pro 


Pro 


Ala 


Thr 


Val 


Glu 






595 










600 










605 
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610 

Tyr Ala 

625 



660 



Arg 


Asp 


Ser 




£119 


Phe 


Pro 


His 


Pro 


Val 


Met 


He 




IE1 c 
D13 










620 










Lys 


Gin 


Gly 


Phe 


Tyr 


Pro 


He 


Leu 


Asn 


Ala 


Thr 


Val 




630 










635 










640 


Glu 


Pro 


Glu 


Thr 


fl ir 

tjiy 


Aflp 


Pro 


Val 


Thr 


Leu 




Leu 


645 










650 










65S 




Ala 


Gly 


Ala 


Asp 


Val 


He 


Lys 


Asn Asp Gly 


He 


Tyr 










665 










670 






Phe 


Ser 


Phe 


Ala 


Ala 


Asn 


Gly 


Arg 


Tyr 


ser 


Leu 


Lys 








6S0 










685 








His 


Ser 


Pro 


Ser 


He 


Ser 


Thr 


Pro 


Ala 


His 


Ser 


He 






695 










700 










Ala 


Met 


Tyr 


Val 


Pro 


Gly Tyr 


Thr 


Ala 


As 11 


Gly 


Asn 




710 










715 










720 


Ala 


Pro 


Arg 


Lys 


Ser 


Val 


Gly 


Arg 


Asn 


Glu 


Glu 


Glu 


725 










730 










735 




Phe 


Ser 


Arg 


Val 


Ser 


Ser 


Gly 


Gly Ser 


Phe 


Ser 


Val 










745 










750 






Ala 


Gly 


pro 


His 


Pro 


Asp 


val 


Phe 


Pro 


Pro 


Cys 


Lys 








760 










765 








Glu 


Ala 


val 


Asn 


Arg 


Arg Gly 


He 


Asp 


Pro 


He 


Leu 



675 

Val His Val 

690 
Pro Gly ser 
705 



740 

Leu Gly val Pro 
755 

He He Asp Leu 

770 775 780 

Asp Ser Thr Trp Arg Arg Leu 
785 790 

<210> 171 
<211> 1491 
<212> DNA 
<213> Homo eapien 

<400> 171 

cctcctgcca gccaagtgaa gacatgctta ctcccccttc accttccttc atgatgtggg 

aagagtgctg caacccagcc ctagccaacg ccgcatgaga gggagegtgc cgagggcttc 120 

tgagaaggtt tctctcacat ctagaaagaa gcgcttaaga cgtggcagcc cctcttcttc 180 

aagtggctct tgtcctgttg ceeegggagt tctcaaattg ctgcageagc ccccacocag 240 

cccgaggatg acatcaatae acagaggaag aagagtcagg aaaagatgag agaagttaca 300 

gactctcctg ggcgaccccg agagcttacc attcctcaga cttcttcaca tggtgctaac 360 

agatttgctc.ccaaaagtaa agctctagag gccgtcaaat tggcaataga agccgggttc 420 

caccatattg attetgcaca tgtttacaat aatgaggagc aggctggact ggccatccga 480 

agcaagactg cagatggcag tgtgaagaga gaagacatat tctacacttc aaagctetgg 540 

agcaactccc atcgaccaga gttggtccga ccagccttgg aaaggtcact gaaaaatctt 600 

caattggact atgttgacct ctatcttatt cactctccag tgtctgtaaa gccaggtgag 660 

gaagtgatcc caaaagatga aaatggaaaa atactatttg acacagtgga tctctgtgcc 720 

acacgggagg ccatggagaa gtgtaaagat gcaggattgg ccaagtccat cggggtgtcc 780 

aacctcaacc acaggctgct ggagatgatc ctcaacaagc cagggctcaa gcacaagcct 840 

gtctgcaacc aggtggaatg tcatccttac ttcaaccaga gaaaactgct ggacttctgc 900 

aagtcaaaag acattgttct ggttgcctat agtgctctgg gatcccatcg agaagaacca 960 

tgggtggacc cgaactccce ggtgcccttg gaggacccag tcctttgtgc cttggcaaaa 1020 

aagcacaagc gaaccccagc cctgaetgcc ctgcgctacc agctgcagcg tggggttgtg 1080 

gtcctggcca agagctacaa tgagcagcgc atcagacaga acgtgcaggt gtttgaatcc 1140 

cagttgactt cagaggagat gaaagccata gatggcccaa acagaaatgc gcgacatctg 1200 

acccttgaca tttttgctgg cccccctaat tatccatttt ctgatgaata ttaacatgga 1260 

gggcattgca cgaggtctgc cagaaggccc Cgcgtgtgga tggtgacaca gaggatggct 1320 

ctatgctggt gactggacac atcgcctceg gttaaatctc tcctgcetgg cgacttcagt 1380 

aagctacagc taagcccatc ggccggaaaa gaaagacaat aactttgttt ttcattttga 1440 



£0 
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aaaaattaaa tgctctctcc taaagattct tcacctaaaa aaaaaaaaaa a 

<210> 172 
<211> 364 
<212> PRT 
c213> Homo sapien 

<400> 172 

Met Trp Gin Pro Leu Phe Phe Lys Trp Leu Leu Ser Cys Cys Pro Gly 

IS 10 15 

Ser ser Gin lie Ala Ala Ala Ala Ser Thr Gin Pro Glu Asp Asp lie 

20 25 30 

Asn Thr Gin Arg Lys Lys Ser Gin Glu Lys Met Arg Glu Val Thr Asp 

35 40 45 

Ser Pro Gly Arg Pro Arg Glu Leu Thr He Pro Gin Thr Ser Ser His 

50 55 £0 

Gly Ala Asn Arg Phe val Pro Lys Ser Lys Ala Leu Glu Ala val Lys 
65 70 75 80 

Leu Ala He Glu Ala Gly Phe His His He Asp Ser Ala His Val Tyr 

85 90 95 

Aan Asn Glu Glu Gin Val Gly Leu Ala He Arg Ser Lys He Ala Asp 

100 105 110 

Gly Ser Val Lys Arg Glu Asp He Phe Tyr Thr Ser Lys Leu Trp Ser 

115 120 125 

Asn Ser His Arg Pro Glu Leu Val Arg Pro Ala Leu Glu Arg Ser Leu 

130 135 140 

Lys Asn Leu Gin Leu Asp Tyr Val Asp Leu Tyr Leu He His Phe Pro 
145 150 155 160 

Val Ser Val Lys Pro Gly Glu Glu Val He Pro Lys Asp Glu Asn Gly 

165 170 175 

Lys He Leu Phe Asp Thr Val Asp Leu Cys Ala Thr Trp Glu Ala Met 

180 185 190 

Glu Lys Cys Lys Asp Ala Gly Leu Ala Lys Ser He Gly val ser Asn 

19S 200 205 

Phe Asn His Arg Leu Leu Glu Met He Leu Asn Lys Pro Gly Leu Lys 

210 215 220 

Tyr Lys Pro Val Cys Asn Gin Val Glu Cys His Pro Tyr Phe Asn Gin 
225 230 235 240 

Arg Lys Leu Leu Asp Phe Cys Lys Ser Lys Asp He Val Leu Val Ala 

245 250 255 

Tyr Ser Ala Leu Gly Ser His Arg Glu Glu Pro Trp Val Asp Pro Asn 

260 265 270 

Ser Pro val Leu Leu Glu Asp Pro Val Leu Cys Ala Leu Ala Lys Lys 

275 280 285 

His Lys Arg Thr Pro Ala Leu He Ala Leu Arg Tyr Gin Leu Gin Arg 

290 295 300 

Gly Val Val Val Leu Ala Lys Ser Tyr Asn Glu Gin Arg He Arg Gin 
305 310 315 320 

Asn Val Gin Val Phe Glu Phe Gin Leu Thr Ser Glu Glu Met Lys Ala 

325 330 335 

He Asp Gly Leu Asn Arg Asn Val Arg Tyr Leu Thr Leu Asp He Phe 

340 345 350 

Ala Gly Pro Pro Asn Tyr Pro Phe Ser Asp Glu Tyr 
355 360 
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<210> 173 

<21l> 1938 

<212> DNA 

<213> Homo sapiens 



<400> 173 

cgggagccgc ctccccgcgg cctcttcgct 
tctctgctgt cgcccgtccc gcgcgctcct 
ccgcgccgcc cgtcaacatg atccgctgcg 
tgcccctgct cctacccagc gocaccgcct 
ggttgcagtc tagcgaccac ggccagacgt 
gcggcggcag cgggtcctac gaggagggct 
gagcagcggc tgccatgctc ttctgtggcc 
ccttcttcgc eetctgtgga ccccagatgc 
tCgccttggc tgctgtgttc cagatcatcC 
agaocttcac ccttcatgec aaccctgctg 
ttgggtgggc agccacgatt atcctgatcg 
actacgaaga tgaccttctg ggcaatgcca 
ttgggaatga atgtgggaga aaatcgctgc 
tttctocagg cgactttgaa cccatttttt 
aatgctaaaa taatttggga gaaaatattc 
ttttattatg ttttgtgaag ttgtgtettt 
ccttatatct atccataaca tttatactac 
acactttaca aggraaaaat gaggcttcca 
tttccaaata gaatggactt ggtccgttaa 
aagttgttaa tgaccaaaca ttctaaaaga 
tcgaactatt taaggaaagc aaaatcattt 
catcaatatc ctgaatcatt catttcagct 
aggaaagtac tatttcatgg tccaaacctg 
tgtgaaatat ttagatgaaa tttectctee 
aaacgctata ttaataaatc tgtagtgttt 
tggattgaaa gatggactgg gtctaattta 
agtaaagcat taggagggtc attcytgtca 
ataaatgact tgcttttcta aaccccaggt 
ctgatagttt gcarctgtaa gcagaaacct 
taaacagatt ttaaatgtcc gatacaaaac 
tctctgaata gcatatatat gatgcatcgg 
cttacataat gaaaaccaat tcatettaaa 
aaagctaatt gtagttttca ttatgaagtc 
aaaaaaaa 



tttgtggcgg cgcccgcgct cgcaggccac 60 
ccgacccgct ccgccccgct ccgctcggcc 120 
gcctggcctg cgagcgctgc cgctggatcc 180 
Ccgacatcat cgcgctggcc ggccgcggct 240 
cctcgctgtg gcggaaatgc tcccaagagg 300 
gtcagagcct catggagtac gcgtggggta 360 
Ccatcatcct ggtgatccgt ttcatcctct 420 
ttgtcttcct gagagtgatt ggaggtctcc 480 
ccetggtaac ttaccccgtg aagtacaccc 540 
tcacttacat ctataaccgg gcctacggct 600 
gctgtgcctt cttcctctgc tgcctcccca 660 
agcccaggta cttccacaca tctgcetaac 720 
tgctgagatg gactccagaa gaagaaactg 780 

ggcagtgttc atateaccaa actagtcaaa 840 _j 
tttaagtagt gttatagttt catgtttotc 900 
Ecactaatta cctatactat gccaatattt 960 • 
atttgtaaga gaatatgcae gtgaaactta 1020 
agatttaar.a arctgatcaa gttcttgtta 1080 
gggctaagga gaagaggaag ataaggttaa 1140 
aatgcaaaaa aaaagtttat tttcaagcct 1200 
cctaaatgca tatcatttgt gagaatttct 1260 
aaggcttcat gttgactcga tatgtcacct 1320 
ttgccatage tggcaaggct ctccettaag 1380 
taaagctctt tatagggtta gggtgtggga 1440 
tgtgtttata tgtccagaac cagagtagac 1500 
ccatgactga tagatctggt taagtcgtgt 1560 
caaaagtgcc actaaaacag cctcaggaga 1620 
ctatccgggc tctatcatat agacaggctt 1680 
acatacagct aaaatcctgg tctttcttgg 1740 
atgccacagg agaattcggg gatttgagtt 1800 
ataggccatt atgacttttt accatttcga I860 
tatcagatta ttattttgta agtcgcggaa 1920 
ctcccaacaa accaggtatt ctaaaaaaaa 1980 

1988 



<210> 174 

<211> 23B 

<212> PRT 

<213> Homo sapiens 



<400> 174 

Gly Ala Ala Ser Pro Arg Pro Leu 
5 

Arg Arg Pro Leu Ser Ala Val Ala 

20 



Arg Phe Cys Gly Gly Ala Arg Ala 
10 15 

Arg Pro Ala Arg Ser Ser Aap Pro 
25 30 



Leu Arg Ser Ala Pro Leu Gly Pro Ala Pro Pro Val Aan Met lie Arg 
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35 



45 



Cys Cly Leu Ala Cys Glu Arg Cys Arg Trp He Leu Pro Leu Leu Leu 
50 55 60 

Leu Ser Ala He Ala Phe Asp He He Ala Leu Ala Qly Arg Gly Tip 
65 70 75 80 

Leu Gin Ser Ser Asp Hia Gly Gin Thr Ser Ser Leu Trp Trp Lys Cys 
85 90 95 

Ser Gin Glu Gly Gly Gly Ser Gly Ser Tyr Glu Glu Gly Cys Gin Ser 
100 105 110 

Leu Met Glu Tyr Ala Trp Gly Arg Ala Ala Ala Ala Met Leu Phe Cys 

IIS 120 , 125 

Gly Phe He He Leu Val He Cys Phe He Leu Ser Phe Phe Ala Leu 
130 135 140 

Cye Gly Pro Gin Met Leu Val Phe Leu Arg Val He Gly Gly Leu Leu 
145 150 155 160 

Ala Leu Ala Ala Val Phe Gin He He Ser Leu Val He Tyr Pro Val 
165 170 175 

Lye Tyr Thr Gin Thr Phe Thr Leu His Ala Asn Pro Ala Val Thr Tyr 
180 185 190 

He Tyr Asn Trp Ala Tyr Gly Phe Gly Trp Ala Ala Thr He He Leu 
195 200 205 

He Gly Cys Ala Phe Phe Phe Cys Cys Leu Pro Asn Tyr Glu Asp Asp 
210 215 220 



Leu Leu Gly Asn Ala Lys Pro Arg Tyr Phe Tyr Thr Ser Ala 
225 230 235 



<210> 175 

<211> 4181 

<212> DMA 

t213> Homo sapiens 

«220> 

<221> unsure 
<222> (3347) 
<223> n-A,T.C or G 
c221> unsure 
<222> (3502) 
«223> n.A,T,C or G 
<221> unsure 
<222> (3506) 
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<221> unsure 

<222* (3520) 

<223> n-A,T,C or G 

<22l> unsure 

<222> (3538) 

<223> n=A,T,C or G 

<221> unsure 

<222> (3549) 

<223> n=A,T,C or G 

<221> unsure 

<222> (3S46) 

<223> n-A,T,C or G 

<221> unsure 

<222> (3940) 

<223> n-A,T,C or G 

<221> unsure 

<222> (39SS) 

<223> n-A,T,C or G 

c221> unsure 

<222> (3974) 

<223> n-A,T,C or G 

<221> unsure 

<222> {4036 ) 

<223> n-A,T,C or G 

<22l> unsure 

<222> (4056) 

<223» n=A,T,C or G 

<221> unsure 

<222> (4062) 

<223> n-A,T,C or G 

<22l> unsure 

<222> (4080) 

<223> n-A,T,C or G 

<221> unsure 

<222> (4068) 

<223> n»A,T,C or G 

<221> unsure 

<222> (411S) 



<400> 17S 

ggtggaegcg tttgggctgt 
agacaaggaa aaaacaagcc 
ttactgtgtt tgtgtatttt 
tccatcaccg tgggtggttt 
actcttcaca atgaacaaac 
cctagaaagt atcttcaagg 
tggctacgcg ttcgtggact 
ttcaggtaaa atagaactgc 
gcaaaggatt cggaaacttc 
ggatagttta ctagtccagc 
ggaaaccgca gttgtaaatg 
caaactgaat ggatttcagt 
aatggccgcc cagcaaaacc 
gggctcctca aggcaggggt 



agctaggctt tttcttttcc 
tcggaectga ttttteactc 
aaaggcgaga agacgagggg 
taatttttcg tctttcctcg 
tgtatatcgg aaacctcagc 
acgccaagat cccggtgtcg 
gcccggacga gagctgggcc 
acgggaaacc catagaagtt 
agacacgaaa tatcccgccc 
atggagtggt ggagagctgt 
taacctactc' cagtaaggac 
tagagaattt caccttgaaa 
ccttgcagca gccccgaggt 
ctccaggatc cgtatccaag 



ttctctctta aaacacatct SO 
cccgttcttg cgcttggtcc 120 
aacaaaacca gctggatcca 180 
ctatcttttt ttaaacaacc 240 
gagaacgccg ccccctcgga 300 
ggaccctccc tggtgaagac 360 
ctcaaggcca tcgaggcgct 420 
gagcactcgg tcccaaaaag 480 
catttacagt gggaggtgcc 540 
gagcaagcga acactgactc 600 
caagctagac aagcactaga 660 
gtagcctata cccctgatga 720 
cgccgggggc tcgggcagag 780 
cagaaaccat gtgattcgcc 840 
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tctgcgcctg ctggttccca cccaatttgt 
cattcggaac accaccaaac agacccagtc 
gggggctgct gagaagtcga ttactatcct 
taagtctatt ctggagatta tgcataagga 
ccccttgaag accccagccc ataataacct 
aaatcttaaa aaaattgagc aagacacaga 
actgacgctg tataatccag aacgcactat 
caaagctgag gaggagatca tgaagaaaat 
tatgaatctt caagcacatt taattcctgg 
acccacttca gggatgccac ctcccacctc 
cccgcagttt gagcaatcag aaacggagac 
cggtgccatc atcggcaagc agggccagca 
Ctcaattaag attgctccag cggaagcacc 
cggaccacca gaggctcagt tcaaggctca 
aaactttgtt agtcctaaag aagaggtgaa 
tgctgctggc agagttatcg gaaaaggagg 
aagtgcagaa gttgttgtce cecgtgacca 
caaaataace ggtcacttct atgcctgcca 
gactcaggca aagcagcacc aacaacagaa 
acggaagtaa aggctcagga aacagcccac 
ttgcttaacc aacagatggg cgctgacccc 
ctagccagtt gtttcfcgagg accaggcaac 
actttatgct ctctgaaaeg tatgacaccc 
aaaagggegg gggagggagg gaaagagaag 
cagtataaca gatatcccaa ccccccccaa 
atgatgcttt cactaaatCc atcaaataga 
tcagaataat tatcacagga acttaaacgt 
gttttatctc tacctaacac taacatgagt 
aggggtatta aacgtgcatt tttactcaac 
gcaaaatcgt tcectettet cgaaaactcc 
ttttttaaaa aataaattta aaatttaaca 
tacetctggc tggtgacagt aaagctggaa 
acacagtcat tagttaaatc aaatgttcaa 
gcagcactac catttattct ttcatttata 
gtggtcgcag gagattttgg aacggctggt 
gtttagctac atgactgaac gcaCaataaa 
agaaagtgca tcagtgaaga gatgcaagac 
gcttgtctta taggatgctt agtttgccac 
tggcgtgaca gcgtttaaac gcaacaaaag 
gagcctcact aagctatttt gaagattttt 
aaattagact ccaccttaag tagcaaagta 
ttctttgaaa aaaaagtcaa aagatagaga 
aacgactgtg aaaacacatg acctetgaea 
aagcccagta cgeacaateg tgttgggtgt 
aattgatttt ttgagtctcg gnttgnaaga 
ggacatatnt tataaccctt taaaaaaaaa 
atttcgacac agactagatg tctttctgaa 
agcgttttcc ttaacgccct ctgaaaacaa 
ccctttttgt cactggtttc tcctagcatt 
attgctaaaa tcaeggactg gctttctggt 
gagctcttct cagtacctga ttttttcece 
aggagctgca tttaaaacct gctggtctaa 
gtatggcnaa tcanaattta ctttcactta 
gctaagaaat aattcnataa tcgagttttg 
ataatgtncc cccaatgcag cttcattttc 



tggagccatc ataggaaaag aaggtgccac 900 
taaaatcgat gtccaccgta aagaaaatgc 960 
ctctactcct gaaggcacct ctgcggcttg 1020 
agcceaagat ataaaattca cagaagagat 1090 
tgtcggacgt cttattggta aagaaggaag 1140 
cactaaaatc acgatatctc cactgcagga 1200 
tacagttaaa ggcaatgttg agacatgtgc 1260 
cagggagtct tatgaaaatg atattgcttc 1320 
attaaatctg aacgccttgg gtctgttccc 1380 
agggccccct tcagccatga ctcctcccta 1440 
tgttcatcag tttaccccag ctctateagt 1500 
catcaagcag cttcctcgct ttgctggagc 1560 
agatgctaaa gtgaggatgg tgattatcac 1620 
gggaagaatc Catggaaaaa ccaaagaaga 1660 
acttgaagct catatcagag tgccatcctt 174 0 
caaaacggtg aatgaacttc agaacttgcc 1800 
gacacctgat gagaatgacc aagtggttgt i86 0 
ggtegcccag agaaaaattc aggaaaetct 192 0 
ggccccgcaa agtggaccac ctcagtcaag 198 0 
cacagaggca gatgccaaac caaagacaga 2040 
ctatccagaa tcacatgcac aagttctcac 2100 
ttttgaactc cr.gcccctgt gagaatgtac 2160 
agcttcaaaa caaacaaaca aacaaacaaa 2220 
agctctgcac ttccctttgt tgtagtccca 2280 
tattccccca taatgccaga aattggcr.ta 2340 
ttgctcctaa atccaattgt taaaattgga 2400 
caagccatta gcatagaaaa actgtcctca 246 0 
aacctaaggg aagtgctgaa tggtgttggc 2520 
tacctcaggt attcagtaat acaacgaaaa 2580 
atatacttta taatgataga agtccaaccg 2640 
gcaatcagct aacaggcaaa ttaagacttt 2700 
aattaatttc agggtttttt gaggccctcg 2 760 
aaatacggag cagtgcctag tatctggaga 2 820 
gttgggaaag tttttgacgg cactaacaaa 2 8B0 
ttaaatggct tcaggagact tcagtctttt 2940 
tgctttgtgc ttctgactat caacacccaa 3000 
ttecaactga ctggcaaaaa gcaagcctca 3060 
tacacttcag accaatggga cagccataga 3120 
gcCacatctc catggggcca gcactgtcac 3180 
aagcactgat aaattaaaaa aaaaaaaaaa 3240 
eaacaggatt tctgtatact gtgcaatcag 3300 
atacaagaaa agttetnggg atataatttg 3360 
acgaacccat tcgctcactc cttgacagca 3420 
gggtggtctc caaggccacg ctgctctctg 34S0 
tgatcacagn catgtcaeac tgatcttnaa 3540 
atcccctgcc tcattcttat ttcgagatga 3600 
gatcaattag acaetntgaa aatgatttaa 3660 
gtttcttttg tagttttaac caaaaaagtg 3720 
catgattttt tttccacaca atgaatcaaa 3780 
tggattccag gtaagatgcg tctaaggcca 3840 
caacaeccga ttttttaaaa acacacacac 3900 
attctgtcan aettcacttc tagcctttta 3360 
agcactcgta atttggagta tctggtacta 4020 
tactcnccaa anaCgggtca ttcctcatgn 4080 
caganacctt gacgcaggat aaactttttc 4140 



WO 00/61612 



94 



PCT7US00/08896 



atcatetagg tccccaaaaa aaaaaaaaaa aaaaaaaaaa a 41S1 

<210> 1.76 
<211? 580 
<2X2> PP.T 

<213> Homo sapiens 
<400> 176 

Met Asn Lys Leu Tyr lie Gly Asn Leu Ser Glu Asn Ala Ala Pro Ser 
5 10 15 

Asp Leu Glu Ser lie Phe Lys Asp Ala Lys lie Pro Val Ser Gly Pro 
20 25 30 

Phe Leu Val Lys Thr Gly Tyr Ala Phe Val Asp Cys Pro Asp Glu Ser 
35 40 45 

Trp Ala Leu Lys Ala lie Glu Ala Leu Ser Gly Lys lie Glu Leu His 
50 55 60 

Gly Lys Pro lie Glu Val Glu His Ser val Pro Lys Arg Gin Arg lie 
65 70 75 80 

Arg Lya Leu Gin lie Arg Asn lie Pro Pro His Leu Gin Trp Glu Val 
85 90 95 

Leu Asp Ser Leu Leu Val Gin Tyr Gly Val Val Glu Ser Cys Glu Gin 
100 105 110 

Val Asn Thr Asp Ser Glu Thr Ala Val Val Asn Val Thr Tyr Ser Ser 
115 120 12 5 

Lys Asp Gin Ala Arg Gin Ala Leu Asp Lys Leu Asn Gly Phe Gin Leu 
130 135 140 

Glu Asn Phe Thr Leu Lys Val Ala Tyr lie Pro Asp Glu Met Ala Ala 
14b ISO 15S 160 

Gin Gin Asn Pro Leu Gin Gin Pro Arg Gly Arg Arg Gly Leu Gly Gin 
165 170 175 

Arg Gly Ser Ser Arg Gin Gly Ser Pro Gly Ser Val ser Lys Gin Lye 
180 185 190 

Pro Cys Asp Leu Pro Leu Arg Leu Leu Val Pro Thr Gin Phe Val Gly 
195 200 205 

Ala He He Gly Lys Glu Gly Ala Thr He Arg Asn He Thr Lys Gin 
210 215 220 

Thr Gin Ser Lya He A3p Val His Arg Lys Glu Asn Ala Gly Ala Ala 
225 230 23S 240 

Glu Lys Ser He Thr He Leu Ser Thr Pro Glu Gly Thr Ser Ala Ala 
24S 250 255 
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Cys Lye Ser lie Leu Glu lie Met His Lys Glu Ala Gin Asp lie Lys 
260 265 270 

Phe Tnr Glu Glu He Pro Leu Lys He Leu Ala His Asn Asn phe Val 
275 280 285 

Gly Arg Leu lie Gly Lys Glu Gly Arg Asn Leu Lys Lys He Glu Gin 
290 295 300 

Asp Thr Asp Thr Lys He Thr He Ser Pro Leu Gin Glu Leu Thr Leu 
305 310 315 320 

Tyr Asn Pro Glu Arg Thr He Thr Val Lys Gly Asn Val Glu Thr Cys 
325 330 335 

Ala Lys Ala Glu Glu Glu He Met Lys Lys He Arg Glu Ser Tyr Glu 
340 345 350 

Asn Asp He Ala Ser Met Asn Leu Gin Ala His Leu He Pro Gly Leu 
355 360 365 

Asn Leu Asn Ala Leu Gly Leu Phe Pro Pro Thr Ser Gly Met Pro Pro 
370 375 3BO 

Pro Thr Ser Gly Pro Pro Ser Ala Met Thr Pro Pro Tyr Pro Gin Phe 
38S 390 395 400 

Glu Gin Ser Glu Thr Glu Thr Val His Gin Phe He Pro Ala Leu Ser 
405 410 415 

Val Gly Ala He He Gly Lys Gin Gly Gin His He Lys Gin Leu Ser 
420 425 430 

Arg Phe Ala Gly Ala Ser He Lys He Ala Pro Ala Glu Ala Pro Asp 
435 440 445 

Ala Lys Val Arg Met Val lie He Thr Gly Pro Pro Glu Ala Oln Phe 
450 455 460 

Lys Ala Gin Gly Arg He Tyr Gly Lys He Lys Glu Glu Asn Phe Val 
465 470 475 480 

Ser Pro Lys Glu Glu Val Lys Leu Glu Ala His He Arg Val Pro Ser 
485 490 495 

Phe Ala Ala Gly Arg Val He Gly Lys Gly Gly Lys Thr Val Asn Glu 
S00 505 510 

Leu Gin Asn Leu Ser Ser Ala Glu Val Val Val Pro Arg Asp Gin Thr 
SIS 520 525 

Pro Aap Glu Asn Asp Gin Val Val Val Lys He Thr Gly His Phe Tyr 
530 535 540 
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Ala Cys Gin Val Ala Gin Arg Lys He Gin Glu He Leu Thr Gin Val 
545 550 555 560 

Lys Gin His Gin Gin Gin Lys Ala Leu Gin Ser Gly Pro Pro Gin Ser 
565 570 S75 



Arg Arg Lys 



<210> 177 

<211> 401 

<212> DNA 

<213> Homo sapiens 



<400> 177 

afcgccccgca aatgtcttca gtgttcttca 
agaeccaaac aaatacacat tctgtgtttt 
cacacagcaa aaaattgttt aecttgttgg 
ggtgcttata aaaagttata aatatcgagt 
gaagtgagct tgtgcttagt atttacattg 
gcaaactggt gcagaaatcc tataaactct 
attttgtttt gttttgtaaa aatgataaaa 



gggtagttgg gatctcaaaa gaettggttc 60 
agctcagtgt ttcctaaaaa aagaaactgc 120 
acaaaccaaa tcagttceca aaaaatgacc 180 
agccctaaaa caaaccacct gaceaagagg 240 
gatgccagtt ttgeaatcac tgacttatgt 300 
ttgctgtttt tgacacctgc tctttgcttc 360 
cctcagaaaa t 401 



<210> 178 
<211> 561 
<212> DNA 
<213> Homo sapiens 



<400» 178 

acgcctttca agggtgtacg caaagcactc 
geecgctatg ggacaggggt ccttggccag 
agegagctgg ceactgcggt taaagcacga 
gcagccaaag acctaacrca gtcccctgag 
ctcccctcca gtcagaagag Caaacgtgcc 
gacaactata acacattgga gagtactctg 
taagccagtc agttgcaatg tgcaagacag 
ggcccagcag gcccagactg tatccatcea 
ttgtgtctaa agggtaattc cccaaccctt 
gaccactctc ccccagtagc g 

<210> 179 
<211> 521 
<212> DMA 
<213> Homo sapiens 



attgacaccc ttttggatgg ctatgaaaca 60 
aatgagtacc tacgctatca ggaggccccg 120 
attgggagcc ctcagcgaca tcaccagtca 180 
gtctccccaa caaccaCcca ggtgacatac 240 
aagcactccc tcgaattgaa gagccttaag 300 
tgacggagct gaaggactct tgecgtagat 360 
gctgetcgcc gggccgccct cggaacatct 420 
agttcccgtt gtatccagag tccctagagc 480 
ccttatgagc acttttagaa cattggetaa 540 

561 



<400> 179 

cccaacgcgt ttgcaaatat ccccctggta 
gatcgagcaa tggcttcagg acatgggttc 
gcatgaagac tggcttgtct cagtgtttca 
ctcgctccct gttagtgecg tatgacagcc 
ttctctgtgg teaaggttgg tcggctgatc 
acgtgagcag tcagcaccag ttctgcacca 
cttctcctgg ccccgggcgg gcCagggcct 
aggacaagtg ggatctacca attgattctg 



gcctacttcc ctacccccga ataCtggtaa 60 
tcttctcctg cgatcattca agtgctcact 120 
acctcaccag ggctgcctct cggtccacac 180 
cccateaaat gacctcggcc aagtcacggt 240 
ggcggaaagt- agggtggacc aaaggaggcc 300 
gcagcgcctc egtcccagtg ggtgttcctg 360 
gactcgggaa gattgcctttg cagggagggg 420 
gcaaaacaat cectaagatt tttttgcttt 4 80 
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atgcgggaaa cagatceaaa tctcatttta tgctgtattt t 521 

<210> 180 
<211> 417 
<212> DMA 
<213> Homo sapiens 

<400> 180 

ggtggaattc gccgaagatg gcggaggtgc aggtcctggt gctEgatggt cgaggccatc 60 

Ccctgggccg cctggcggcc accgtggcca aacaggtact gctgggccgg aaggtggcgg 120 

Ccgtacgctg tgaaggcatc aacatttctg gcaatttcta cagaaacaag ttgaageacc ISO 

tggctttcct ccgcaagcgg atgaacacca acccttcccg aggcccccac cacttccggg 240 

cccccagccg catcttctgg cggaccgtgc gaggtatgct gccccacaaa accaagcgag 300 

gscaggccgc tctggaccgt ctcaaggtgt ttgacggcat cccaccgccc tacgacaaga 360 

aaaagcggat ggtggttcct gctgccctca aggtcgtgcg ectgaagcct acaagaa 417 

<210> 181 
<211> 283 
<212> DNA 
<213> Homo sapiens 

c220> 

<221> unsure 

<222> (35) 

<223> n.A,T.C or Q 

<400> 181 

gattccttct aaacaggatg taaaacttct ttcanattac tctccctcag tcctgcctgc 60 

caagaactca agtgtaactg tgataaaata acctctccca ggtatattgg caggtatgtg 120 

tgtaatccca gaatacacag gtgacataga tatgatatga caactggtaa tggtggattc ISO 

atttacattg tttacacttc tacgaccagg ccttaaggga aggtcagccc tttaaaaaac 240 
caagcagtgt cttcctacct atctccagat acatgtcaaa aaa 283 

<210> 1B2 
<211> 401 
<212> SNA 
<213> Homo sapiens 

<400> 182 

acattcttge tgcttatgca gcegacattg ttgccctccc taaagcaacc aagtagcctt 60 

tatttcceac agtgaaagaa aacgctggcc tatcagttac attacaaaag gcagacttca 120 

agaggattga gtaagtagtt ggatggcttt cataaaaaca agaattcaag aagaggatcc 180 

atgctttaag aaacatttgt tatacattcc ecacaaatta tacctgggat aaaaactatg 240 

eagcaggcag tgtgttttcc ttccacgtct cectgcacta cctgcagtgt gccctctgag 300 

gctgcaagtc tgtcctatct gaatccccag cagaagcace aagaagct'cc accctatcac 360 
ccagcagata aaactatggg gaaaacttaa atctgtgcat a 401 

<210> 183 
<211» 366 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> unsure 
<222» (32S) 
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<223> n=A,T,C or G 



<400> 163 

accgtgtcca agttettaga aeccttgtta 
aocatcatgc tttgatgttc ccctgtcttt 
tttaaggaca aagaCgaagt cactgtaaac 
tttttcagtg cagaaatttaa aagtaagtat 
gtgtcggaat cactggtaaa tgttggccga 
cactttgagc gctttaagag attancctga 
aaaaaa 

<210> 184 
<211> 370 
<212> DNA 
<213> Homo aapiena 



gccagaccga ggtgtcctgg tcaccgtttc 60 
ctctcttctg ctcccaagag caaaggtcaa 120 
taatctgtca ctgttttcac cttccttctc 180 
aaagcaccgt gattgggagt gtttttgcgt 240 
gaacaatccc tccccttgca cttgtgaaaa 300 
gaaataatta aatatctttt ctcttcaaaa 360 

36$ 



<400> 1B4 

tcttactcca aaagaaaaat aaacataaaa aataagtcgc tggttcctaa caggaaaaat 60 

tttaataatt gtactgagag aaactgctta cgtacacatt gcagatcaaa tatttggagt 120 

taaaatgcta gtctacatag atgggtgatt gtaactttat tgccattaaa agatttcaaa 180 

ttgcattcat gcttctgtgt acacataatg aaaaatgggc aaataatgaa gatctctcct 240 

Ccagtctgct ctgtttaatt ctgctgtctg ctcttctcta atgetgcgtc cctaattgta 300 

cacagctcag tgatatctag gagtataaag ttgtcgccca tcaataaaaa ccacaaagtt 3G0 
ggtttaaaaa 370 

<210> 185 
s211> 107 
<212> DNA 
<213> Homo sapiens 

c400> 185 

ctcatattat tttccttttg agaaattgga aaotcttCct gctgctatta cattaataaa 60 
gttggtgttt attttccggc agtcaccttc cccatttaaa aaaaaaa 107 



<210> 186 

<211a 309 

<212> DNA 

<213> Homo sapiens 



<400> 186 

gaaaggatgg ctctggttgc cacagagctg 
agagggccac aggggtggcc gggagctgco 
gccagtgagt gacagtcatg agggagtgtc 
ccccgtctga atgaaaggcc aaggctacag 
tgcccacgta gtggaggcct ctggcagatc 
cttatggtt 



ggactecacg etcttctaga gagggccaca 60 
agctgatgcc cgctgagagg caggaattgt 120 
tcttcttggg gaggaaagaa ggtagagcct 180 
tacagggccc cgccccagcc agggtgttaa 24 0 
ctgcattcca aggtcactgg actgtacgtt 300 

309 



<210> 1S7 
<211> 477 
<212> DNA 
<213> Homo sapiens 

<400> 1B7 

ttcagtccta gcaagaagcg agaattctga gatcctccag aaagtogagc agcacccacc 60 
tccaacctcg ggccagtgtc ctcaggcttt accggggacc tgcgagctgg cctaatgtgg 120 
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eggcccgcaa gccaggccat ccccgggcgc 
cggaggccac aagctcagcc tcaggcccag 
aaggtctagc taggcccaag acccagttac 
aaagctggga gcatggcaga cagggaaggg 
atgtcttcag aagcaagtca ggtttcaCgt 
agcccagggc tgtagcacag gcttcacagt 



cacagacgag ccccgagcca ggtcaggctt 180 
gcactgatcg tggcagaggg gccaccaccc 240 
ccagacagtg agaagcccct ggaaggcaga 300 
aaacatcttc agggaaaaga oatgtatcac 360 
aaccgagtgt ccrcttgcgt gtccaaaage 420 
gattttgtgt tcagccgtga gccacac 4 77 



<210> 18B 
<211> 220 
<212> DNA 
<213> Homo sapiens 



<400» 198 

taaatatggt agatattaae attcctctta 
tcaaataagt accctgtgag tatgagataa 
cagatgctca agaggaagtt gctactgcat 
ttttttgagc attattttgt atttgttgta 



gatgaccagt gatLccaatt gtcccaagtt 60 
actagtgaca atcagaacaa getecagtat 120 
cgattctaat atttgtacat aaacacCgat 130 
ccttaatacc 220 



<210> 
<2ll> 
<212> 
<213> 



139 
417 

Dim 

Homo 



sapiens 



<220> 

<22l> unsure 

<222> (76) 

<223> n-A,T,C or 6 

<221> unsure 

<222> (77) 

<223> n-A,T,C or G 



<400> 189 

accatctcga cagaggatac atgctcccaa 
ccatcattaa gcatcnnttt caaaattata 
taccattatt ctagtccttt gaatttgtaa 
atgcaccttt ctccagcaca tcagatttca 
gcacttgcta gtaccacaca ctctgtacaa 
agaaaagcct tectttgttg gcccctaaac 
tctgacgata cetgtatgcc cttattgtgt 

<210> 190 
<211> 497 
<212> DNA 
<213> Homo sapiens 



aacgtttgtt accacactca aaaaecaccg 60 
gccattcatg atttacctct tccagatgac 120 
ggggaaaaaa aacaaaaaca aaaacttacg ISO 
aattgaaaat taaagacatg ctatggtaat 240 
caaaaaacag aggcaagaaa caacggaaag 300 
tgagtcaaga cctgaaatgt agagatgatc 360 
aaataaaatt gctggtatga aatgaca 417 



<400> 190 

gcactgcggc gctctcccgt cccgcggcgg 
aacgcaggag ccgccattga ctggcccaca 
acggtccgca aggatgccta catgttctgg 
aacetctcag aactgcecct ggtcatgtgg 
ggattcggaa actttgagga aaCCgggccc 
acctggccce aggccgccag ccccotactc 
catgtgaacg gtagtggtgc ctatgccaag 
gttctcctga agaccttctt cagttgccac 
ttcccagagt cctatgg 



tcgctgccgc tgccgctgct gccgggcctg 60 
gaggagggca aggaagtatg ggattatgtg 120 
tggctctatt acgccaccaa ctcccgcaag 180 
cttcagggcg gcccaggcgg ttctagcact 240 
cctgacagcg atctcaaacc acggaaaacc 300 
gtggataatc ccgcgggcac tgggttcagt 360 
gacctggcta tggtggcttc agacatgatg 420 
aaagaatccc agacagttcc attctacatt 480 

497 
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<210> 191 
<211> 175 
<;212> DNA 
<213> Homo sapiens 



<400> 191 

atgttgaata tcttgctcac taactttgtt tatcgtctte tccctcgatt agaatattag 60 
ctacttgagt acaaggattt gagcctgtta cattcactgc tgaattttag gctcctggaa 12 0 
gatacccagc attcaataga gaccacacaa taaatatatg tcaaataaaa aaaaa 175 

<210> 192 
<211> 526 
<212> DNA 
e213 > Homo sapiens 



=400> 192 

agtaaacatt attattttct ttatatttgc 
aagaacagta ttgctgtaat tccttttctt 
attgaagaaa gagaaacttg tcaacecata 
ctatcactaa gtaatgeatc cttcagaatg 
tcacaaaatt aaagcaagaa gtccatagta 
tcagagtctc tgaggtcaaa ttteatcttt 
ttactcaatg tattttggtg tatcttccto 
aactcctctg atcactttga gaaacaaact 
ttttaaatat aaaaataaat attgttetga 



aaaggaaaca tatctaatcc ttcctataga 60 
ttcttcctca tttcctctge cccttaaaag 120 
tccacgctat ctagcaaagt acacaagaat 180 
tgttggttta ccagtgacac cccatateca 24 0 
atttatttgc taatagtgga tttttaatgc 300 
tcaettacaa gctctatgat cttaaataat 360 
aaattaataC tggtgttcaa gactatatct 420 
tttattaaat gtaaggcact tttctatgaa 480 
ttateactga aaaaaa 326 



<210> 193 
<211> 553 
<212> DNA 
<213> Homo sapiens 



<220> 

<22l> unsure 

<222> (290) 

<223> n.A,T,C or Q 

<221> unsure 

<222> (300) 

<223> n»A,T,C or O 

<22l> unsure 

<222> (411) 

<223> n-A,T,C or Q 

<221> unsure 

<222> (441) 

<223> n=A,T,C or G 



<400> 193 

tccattgtgg tggaattcgc tccctggtaa 
gctgggatga gccgtgcccc cggtggaagc 
cagtggtagc agtcggactg accactgctg 
aagccatgaa gcatatggag cctcaagtaa 
ccttcagtgg cggctattat agaggtgggt 
cattaatact aggtgtaagc cctactgcca 
gaactatgct tecaaaccat cctgacaaag 
atgaagctaa agatttacta naaggtcaag 



aggcgtgcag gtgtcggccg cggcctctga 60 
aagggagccc agccggogcc atggccagta 120 
ctgcaggatt tgcaggccgt tacgttttgc 180 
aacaagettt tcaaagccta ccaaaatctg 240 
ttgaacccaa aatgacaaan cgggaagcan 300 
ataaagggaa aataagagat gctcatcgac 360 
gaggatctcc ttatatagca nccaaaatca 420 
ctaaaaaatg aagtaaattgt atgatgaatc 480 
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ttaagttcgt aetagtttat gtatacgagt actaagttet tataacaaaa tgcctcagag 540 
ctacaatttt aaa 553 

<210> 194 
«211> 320 
<212» DNA 
<213> Homo sapiens 

<400> 194 

cccttcccaa tccatcagta aagaccccat ctgcettgcc catgccgttt cccaacaggg SO 

atgtcacttg acacgagaat ctcaaatctc aatgccttat aagcactcct tccegtgtcc 120 

attaagactc tgataattgt ctcccctcca taggaacccc ecccaggaaa gaaatatatc 180 

cccaCCCceg etccacatca gaactaccgt ccccgatact ccettcagag agattaaaga 240 

ccagaaaaaa gcgagcctcC tcatctgcac ccgtaacagt ttcagetcoc atttcctcce 300 
ategacccat atfctatacct 320 

<210> 195 
<211> 320 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> unsure 

<222> (203) 

<223> n«A,T,C or G 

<t221> unsure 

<222> (21B) 

<223> n-A,T,C or G 

<400> 195 

aagcatgacc Eggggaaatg gecagacctt gcattgtgtt ttcggcctcg aaagtagcaa 60 
gtgaccagaa cccgccacgg caacaggett caaaaaagac ccttaaaaag acactgtccc 120 
aactgtggtg ttagcaccag ccagctctct gcacatttgc tagcttgtag i ttttccaaga 180 
ctgagtaaac ttcttatttt tanaaagggg aggctggntt gtaactetcc ttgtactcaa 240 
ttgggtaaaa gtcttttcca caaaccacca tctattttgt gaactttgtt agtcatcttt 300 
taettggtaa accacgaacc 320 

<210> 196 
<211> 357 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> unsure 

<222> (36) 

<223> n-A,T,C or G 

<400? 196 

atataaaata atacgaaacc ttaaaaagca ttggantgtc agtatgttga atcagtagtt 60 

tcactttaac tgtaaacaat ttcttaggac accatttggg ccagtttctg tgtaagtgta 120 

aataccacaa aaacttattt atactgttct tatgtcattt gccataccca tagatttata 130 

tgatgataeg acatctggct aaaaagaaat tatcgcaaaa ccaaccacta tgtactttct 240 

cacaaacacc gtatggacaa aaaatggcat tttctatatt aaattgtcta gctctggcaa 300 

aaaaaaaaaa ttttaagagc tggtactaat aaaggatcat tatgactgtt aaaaaaa 357 



WO 00/61612 



PCT/USOO/08896 



102 



<210> 197 
<211> 565 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> unsure 

<222> (27) 

«223> n.A,T,C or G 



<400> 197 

tcagctgagt accatcagga 
aagcaacaat acttcctctt 
tggtectaca ctttttagga 
gctcctaeat tttgggccat 
agaaagtaag cccagggctt 
agttgtaatg ctaggcataa 
gaatgtttct gaaacateaa 
aaatgtgtct cacacatatg 
atttgaatat atgaaagaat 
atataatttg cacctactgt 



tatttanccc tetaagtgct 
gacagctttg attggaatgg 
Cgcctggtga acataacacc 
gtgggtagga aetgttactt 
cagatctaag ctagcccaaa 
gcactctata atacaccaaa 
acttgtattt atgtcactaa 
ctgtactagg cttcatcatg 
CCacacaaga gtgtcactta 
aaaaa 



gttttgggag tagaaaacea SO 
ggttactaga tcattcacct 120 
acttataatg aacatccctg 180 
gttactgcag cagcagccct 240 
agctaaatga tttaaagtca 300 
ttataggccg agcaattagg 360 
aattctaaca caaacttaaa 420 
catttctaaa ttcgcgtatg 480 
aaattattaa aaataaatgc 540 
565 



<210> 138 
<211> 484 
<212> DNA 
<213> Homo sapiens 



<400> 198 

tatgtaagta ttggtgtctg 
acatttgaga acagtgttac 
ctgttggatg cgtccactgt 
tgggcgcagc agcaggtggc 
tctctggcgc ttcctgagag 
agcacgtatt tcccccccct 
agggcagcag actcttgagt 
tccaggggct caactgacca 
aaac 



ctttaaaaaa ggagacccag 
tctgagcagC tgggccacct 
cgccagettg gctgttgccc 
aggggtgtgg cttgaggtgg 
ggtctctaaa gcagagcgcg 
agtacctctg catctgtgag 
atactgcaga ggacacgctt 
agcaacacag aagttggggt 



acttcacctg tccttttCaa 60 
tcaccttatc cgacagcega 120 
ggacaggaca ggacctccat 130 
gtggcagcgt ctggecctcc 240 
gttggcctgg gggaaggcag 300 
tgttccctet ggccttotga 360 
catcagcagg Ccctgagggc 420 
atgtggccta tctgggtcgg 480 
484 



<210> 199 
<211> 429 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> unsure 

<222> (77) 

<223> n=A,T,C or G 

<221> unsure 

<222> (38) 

<323> n=A.T,C or G 

<221> unsure 

<222> (134) 

<223> n-A,T,C or G 

<221> unsure 

<222> 1151) 
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<223> n=A,T,C or G 

<221> unsure 

<222> (1B3) 

<223s n=A,T,C or G 

•:221a unsure 

<222> (227) 

<223> n=A,T,C or G 

<221> unsure 

<222> (274) 

<223> n-A,T,C or G 

c221> unsure 

<222> (313) 

c223> n=A,T,C or G 



<400> 199 

gcttatgttt tttgttttaa cttttgtttt 
tacagtacct ttctcanaca tettgtanaa 
gaacattaaa aagngtgaca gcgatattag 
ataaacaana cacaacgttt tCatacaaca 
actgtttcct aetaagtate atcctttggg 
caatttagca tttgctttng gtttttttct 
tatgtaotgt atgggaaatg ttgcaaatac 
tgaatccaa 



scaacattta gaatattaca ttttgcatea 6 0 
ctcacttcgg cagctcacta ggattttgcc 120 
ngccaatcaa atggaaaaaa ggtagtctta ISO 
tactttaaaa eateaanaaa accccttaat 240 
caanattctc tgatgctttt gattctctct 300 
ctatttagca ttctgctaag gcacaaaaac 360 
eaccttttcc acattttaaa cagacaacCC 420 

429 



<210> 200 
<211> 279 
<212» DMA 
<213> Homo sapiens 



<400> 200 

gctttcttga ggaatcacag ggaagccccr. 
ggggaaacca aggagctggg cacccctaat 
ttttattaca agtattacta gagtagtggc 
aatcatacat gttcccgcct gcaaatatat 
ttctacataa aaaattaaag atattaacta 



ggaattgtac atggatatct tcatccctag 60 
tctttatgga agtgtttaaa actattttaa 120 
tccactccaa gatetcaaaa gtgcatttaa 130 
tgctattttg gtggagaaaa aaatagcata 240 
agaaaaaaa 279 



<210> 201 
<211> 5S9 
<212> DNA 
<213> Homo sapiens 



<400> 201 

taggtcagta tttttagaaa ctcttaatag 
attgttaaag cacacacctg cacaagaagc 
cacaaaaaaa aattctcaaa aagcaaggac 
actggaecat aggaagctta taacaagaat 
gtatccagta acagtagatg ttcaaaatat 
tgtacaacce tgtggttact actaagcaag 
aattaatgtt atttatacac tgccttccat 
aaatccgaaa tgctactcca acaccagaaa 
gattttaaga gtacagagaa tcatgcacat 
aataaaagtc aaagatgaac tctcaaaaa 



ctcatactct tgataccaaa agcagccctg 60 
agegacggec gcatctacat CCcctgggtg 120 
ttacgctttt tgcaaagcct ttgagaagcc 180 
ggaagattct caaacaactc actttctttg 240 
gtagctgatt aataccagca ttgtgaacgc 300 
tcactactag cteccgaaaa gtagcttcat 360 
gacttttact ttgccctaag ctaatctcca 420 
aaaaggggga ggtggaatta tatctcctgt 480 
ctctgattag ttcatatatg tctagcgcgt S40 

569 



<210> 202 
<211> SOI 
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<212> DNA 

<213> Homo sapiens 



<400> 202 

attaataggc teaataattg ttggcaagga 
tagcatctgg cagtggggcc aagaaaataa 
gagcaacatg attgagaacc agtgtacgtc 
tgtacctgtg tggtctaagc tggaatctgg 
aattcttgac aatgaaatga agctcaatgt 
atagcaccac ctatcagcac tgaaaactct 
gtgactgaca ctatgaaggc ctgtactgaa 
tttcttggca ggctcgttgt acctcttgga 
tggcatattc tggaattctg c 

<210> 203 
<211> 261 
<212> DNA 
<213> Homo sapiens 



tccttttgct ttctttggca tgcaagcccc 60 
ggtttaCgca egtatgatgg ttttcttctt 120 
aacaggtgca tttgagataa ctttaaatga 160 
tcaccctcca cocatgcaac aacttgteca 240 
gcatatggat tcaatcccac accatcgatc 300 
tttgcattaa gggatcactg caagagcagc 3S0 
gacagcaagc tgtcagtaca gaccagaCgc 420 
aaacctcaat gcaagatagt gtttcagtgc 480 

501 



<220> 

<221> unsure 

<222> (36) 

c223> n=A,T,C or G 

<221> unsure 

<222> (36) 

<223> n-A,T,C or G 



<400> 203 

gacaagoccc tggccttgag atgtcttctc 
gacaaaatga atgagttctg tcatgaccca 
gtcagctctc tgaatgetct tgaaatttta 
tatcattgta taaaagctgt tatgtgcaac 
aatacrtaaa cactgaaaaa a 

<210> 204 
<211> 421 
<212> DNA 
<213> Homo sapiens 



gttaangaga tgggcctttt ggaggtaaag 60 
ctattntata acttgcatga cctctactgt 120 
gacettcttt gtaaacaaac gatatgtcct ISO 
agtgtggaga ttccttgtct gatttaataa 240 

261 



<400> 204 

agcatctctc ctacaacgCt aaaattgcag 
caacaataac aataaatcct aagtgtaaac 
gcotgttttc cccctttttt ctcctgggaa 
gcctctttcc tcttctcatg cttgagcttc 
gcctgtgtgc ctggacccgg ctccaggtgg 
aactcaaacc ttcaagccct aggtgtagcc 
actggcacta acaaaaaaag aagataaaat 



aagtagctta tcateaaaaa acaacaacaa 60 
cagttattct- accccctacc aaggatatca 120 
Caattgtggg cttctcccca aaCtCctaca 180 
cctgtttgca cgcatgcgtg tgcaggaccg 240 
aagcatgctt tcccttgcta ctgttggaga 300 
atttcgtcaa gtcatcaact gtatttttgt 360 
attgcaccat taaactetaa taaaacttta 420 

421 



<210> 205 
<211> 460 
<212> DNA 

<213> Homo sapiens 



<400> 205 
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tactctcaca atgaaggacc tggaatgaaa 
tttagtgcaa atccagagcc agcgtcggtt 
ggaaaagctc tcaggagacc tcacctagat 
tgtcagccaa gagcctttta tttgaaagct 
gaggaagatg ggaaagaaag gacagacttc 
cagaccttag aaaactacag gactccaaat 
gaatgagacc aaaggaaaag cttaacacac 
agagaatctt atgtttttta aatggagtta 



aacccgtgtc taaacaagtc ctctttagat 60 
gcctcgagta attctttcat gggtaccttt 120 
gcctattcaa gctttggaca gccatcagat 1B0 
cattcttccc cagacttgga ctccgggtca 24 0 
caggaagaaa atcacatctg cacctttaaa 300 
tttcagtctt atgacttgga cacatagace 360 
taccccaagg tgaacettta tttaaaagag 420 
tgaattetaa 460 



<210> 206 
<211> 481 
<212> DNA 
<213 > Homo sapiens 



c400> 206 

tgtggtggaa ttcgggacgc ccccagaccc 
tgcggaagca gtgacctctg acccctggcg 
gtcccgcggg acctggttct ctcaagctct 
cgcccgccct gggcggatac tcgaacccca 
cggccttccc atctgcctgc ccacccggag 
acctcccgce ctcagtcctg cggegtgcgt 
cctggcctce gcgcccgccc gcccacgcga 
ggtgtgaccc cctggaggtg ccctcggccc 
t 



tgactttttc ccgcgtgggc cgtctcctcc 60 
aecttcgctt tgagtgcctt tcgaacgctg 120 
gtctgeccaa agacgctccg gtcgaggtcc 180 
gacgcccctc cgtgctgctg cgtccggagg 240 
cccttcccgc cggcgcaggg tcccaagccc 300 
ctgggcacgt cctgcacaca caatgcaage 360 
gccgtacccg ccgccaactc tgttatttat 420 
accggggcta tttattgttt aatteaectg 480 

481 



<210> 207 

<211> 605 

<212> DNA 

<213> Homo sapiens 



<400> 207 

accctttttg gattcagggc tcctcacaat 
tatagaagca tccctttgta taetgttttg 
ctcactggat tctcacggta ggatttctga 
ttttttgatc ccagggtgct ccttttgttt 
ggtggcagaa ttggcaccat tacccaggcc 
tgtatcatga aaegattega aatcactgta 
Cttccttgtg ctttgataac aaagactcca 
aagggctaga ttgggatttg aagacaaaac 
aacattaacg aaagcaaaac attataaaag 
tcttgatgct tccaaatgac atctaccaga 
cacaa 

<210> 208 
<211> 655 
<212> DNA 
<213> Homo sapiens 



taaaatgagt gtaatgaaac aaggtgaaaa 60 
ctacteacag tgtacttggc attgctttat 120 
gatcreaatc taagctccaa agttgtctac 180 
tacagagcag ggtcacctga ttegctaget 240 
tgaccgacca ccagtcagag gcactttatt 300 
aagcagcgaa gcccgataat gaatgccagc 360 
aataetccgg agaacctgga taaaagtttg 420 
egeaggaaat cttacatttt tgcaacaaca 480 
taattttaat tcaecacata cttatcaatt 540 
tacggttttg tggacatctt tctctgttta 600 

605 



<400> 208 

ggcgttgttc tggatccccg tcgtaactta 
tgatgtcctg caaatgaagg aggaggatgr 
aggtggcacc aacettgact tccagatgga 
catctatatc ataaatctea agaggacctg 
tgttgccatc ga&aaccctg ctgacgtcag 
ggctgtgctg aagtttgctg ctgccactgg 



aagggaaact tccacaatgc ccggagcccc 60 
ccctaagctc cctgeagcag gaacccactt 120 
acagtacatc tacaaaagga aaagtgatgg 180 
ggagaagctt ctgctggcag ctcgtgcaat 240 
tgttatatcc tecaggaata ccggccagag 300 
agccactcca attgctggcc gcttcactcc 360 
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tggaaccttc actaaccaga tccaggcagc cctccgggag ccacggcttc ttgcggttac 420 

tgaccccagg gctgaccacc agcctctcac ggaggcatct tatgctaacc tacctaccat 480 

tgcgctgcgt aacacagatt ctcecctgcg ctatgtggac attgccatcc catgcaacaa S40 

caagggagct cacteagcgg gcttgatgtg gtggatgctg gctcgggaag tcctgcgcat 600 

gcgtggcacc atttcccgtg aacacccatg ggaggccatg cctgatctgt acttc 6SS 



<210> 209 

<211> €21 

<212> DNA 

<213> Homo sapiens 



<400> 209 

cactcagaac atggttatca tccaagacta ctctaccctg caacattgaa ctcccaagag 60 
caaatccaca ttcctcttga gttctgcagc tCctgtgtaa atagggcagc tgtcgtctat 120 
gccgtagaat cacatgatct gaggaccatt catggaagct gctaaatagc ctagectggg 180 
gagtcttcca taaagttttg catggagcaa acaaacagga ttaaactagg tttggttcct 240 
toagccccct aaaagcatag ggottagcet gcaggctccc ttgggctttc tctgcgtgtg 300 
tagctttgta aacaecacag catctgttaa gatccagtgt ccatggaaac cttcccacat 360 
gccgtgactc tggactatat oagtttttgg aaagcagggt tcetctgcct gctaacaagc 420 
ccacgtggac cagcctgaat gtctttcctt tacacctatg ttcttaaata gtcaaacttc 460 
aagaaacaatt ctaaacaagt ttctgttgca tatgtgtttg tgaactcgca ttcgcattta 540 
gtaggctCCC atattgcatt taacttgttt ttgtaacccc tgattcttcc ttttcggata 600 
ctattgatga ataaagaaat t 62 1 



<210> 210 
<211> 533 
<212> DNA 
<213> Homo sapiens 

c220> 

<221> unsure 
<222> (20) 
<223> n»A,T,C or G 
<221> unsure 

<222> (21) 

<223> n-A,T,C or G 

<221> unsure 

c222> (61) 

<223> n-A,T,C or Q 



<400> 210 

cgccttgggg agccggcggn ngagtccggg 
nggcccgcgg gcccagggtg gggatgcacc 
agaagaaact tgcagaggcc aagtataagg 
tagcccagat gtcaaagcag ttggacatgt 
aacacaagca ggagatccgg aagaatcctg 
caaccattgg cgtggatccg ctggcctccg 
cgggggactt ctattacgaa ctaggtgtcc 
atcggaatgg aggtctgata actctggagg 
gcaagttcgc ccaggatgtc agtcaagatg 



acgtggagac ccggggtccc ggcagccggg 60 
gccgcggggt gggagctggc gccatcgcca 120 
agcgagggac ggccttggcc gaggaccagc 180 
tcaagaccaa cctggaggaa tttgccagca 240 
agttccgtgt gcagttccag gacatgtgtg 300 
gaaaaggatt tcggtctgag atgctgggcg 360 
aaattatega agtgtgcctg gcgctgaagc 420 
aaccacatca acaggcgttg aagggaaggg 480 
acccgaccag agccaccaag aaa 533 



<210> 211 

<211> 4S1 

<212> DNA 

<213> Homo sapiens 
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<400? 211 

ttagcttgag ccgagaacga ggcgagaaag ctggagaccg aggagaccgc ctagagcgga 60 

gtgaacgggg aggggaccgc ggggaccgge ttgatcgegc gcggacacet getaccaagc 120 

ggagcttcag caaggaagtg gaggagcgga gtagagaacg gccctcccag cctgaggggc 180 

cgcgcaaggc agctagcctc acggaggacc gggaccgcgg gcgggatgcc gcgaagcgag 240 

aagctgccct acccccagtg agccccctga aggcggctct ctctgaggag gagttagaga 300 

agaaacccaa ggccarcatt gaggaacatc tccatctcaa tgacatgaaa gaggcagtcc 360 

agcgcgtgca ggagctggcc tcaccctcct tgctcttcat ctttgtacgg catggcgtcg 420 

agtctacgct ggagcgcagt gccattgctc g 451 

<210> 212 
<211> 471 
<212> DKA 
<213> Homo sapiens 

<220> 

c22l> unsure 

<222> (54) 

e223> n=A,T,C or Q 

<400> 212 

gtgattattc ttgaccaggg agaagatcat ctagactcgt tttgcattcc ttanaatgga SO 
gggcaacatt ccacagccgc cetggctgtg atgagtgtcc ttgcaggggc cggagtagga 120 

gcactggggt gggggcggaa ttggggttac tcgatgtaag ggattccttg tcgttgcgct 180 

gagatcc&gt gcagttgtga tetctgtgga tcccagcttg gttccaggaa ttttgtgtga 240 

ttggcttaaa tccagttttc aaEcttcgac agctgggctg gaacgcgaac tcagtagctg 300 

aacctgtctg acccggtcac getcttggat cctcagaact cttttgcecet grcggggcgg 360 

gggtgggaac tcacgtgggg agcggcggct gagaaaatgt aaggateccg gaatacatat 420 

cccatgggac tttccttccc tctcctgctc cctcttttcc tgctccctaa c 471 

<210> 213 
<2U> 511 
<212> DKA 
<213> Homo sapiens 

<220> 

<22l> unsure 

<222> (27) 

<223> n-A,T,C or Q 

«221> unsure 

<222> (63) 

<223> n-A,T,C or Q 

<2 21> unsure 

c222> (337) 

<223> n-A,T,C or O 

<221> unsure 

<222> (442) 

<223> n-A, T,C or G 

<400> 213 

ctaatcagaa actegctgta ctttetnttc tcttttaggg gtcaaggacc ctctttatag SO 
ctnccatttg cccacaataa attactgcag cagtttgcaa tactaaaata ttttttatag 12 0 
actttatatt tttccctttg ataaagggat gctgcatagt agagttggtg taaccaaact 180 
atctcagccg tttccctgct ttcccttctg ctccatatgc ctcattgtcc tcccagggag 240 
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ctcttttaac cttaaagttc tacatttcae gctcttagtc aaattctgtt accttetcaa 300 

taactcttcc cactgcatat Ctceaccttg aattggnggt tctaaatcct gaaaccgcag 360 

tcgagataca gctatttaat atttctggga gatgtgcatc cctcttcttt gtggttgccc 420 

aaggttgttt tgcgtaactg anactccttg atatgctcca gagaatttag gcaaacactg 480 
gccatggccg tgggagcact gggagtaaaa t 511 

<210> 214 
<211> 521 
<212> DKA 
<213> Homo sapiens 

<400> 214 

agcattgcca aacaatccct aatcttccac taaaaatata atgaaatgat gttaagcttt 60 

ttgaaaagtt taggttaaac ctactgttgt tagattaatg tatttgttgc ttccctttat 120 

ctggaatgtg gcattagctt ttttatttta accctcttta attettattc aattccatga 180 

cttaaggttg gagagccaaa caccgggatt tttggataac agaccgacag ttttgcataa 240 

ttataatcgg cattgtacat agaaaggata cggctacctc ttgttaaatc tgcactttct 300 

aaacatcaaa aaagggaaat gaagtataaa tcaatttttg tataatctgt ttgaaacacg 360 

agttttaett gcttaatatt agggctttgc cccttttctg taagtctcct gggatcctgt 420 

gcagaagctg ttctcattaa acaccaaaca gttaagtcca cectctggea ctagctacaa 480 

attcggtttc atattctact taacaattca aataaaccga a 521 



<210> 
e211> 
c212> 
<213> 



215 
361 
DMA 
Homo 



sapiens 



<220> 

«221> uneure 

<222> (17) 

<223> n-A,T,C or G 

<221> unsure 

<222> (20) 

<223> n-A.T,C or G 

<22l> unsure 

<222> (60) 

<223> n-A,T,C or O 

<221> unBure 

<222> (61) 

<223> n»A,T,C or G 

<221> unsure 

<222> (365) 

<223> n=A,T,C or G 



<400> 215 

gagcggagag cggaccngtn agagccctga 
ncatcacacc ccgggaggag ccgcagctgc 
ccatgagcag cgaggccgag acccagcagc 
tcagcgccgc cgacaccaag cccggcacta 
gcggcctcac atcggcggcg cctgccggcg 
CgggaacagC aaaatggttc aatgtaagga 
ccaangaaga tgtatctgta c 



gcagccccac cgccgccgcc ggcctagttn 60 
cgcagccggc cccagtcacc atcaccgcaa 120 
cgcccgccgc cccccccgcc gcccccgccc 180 
cgggcagcgg cgcogggagc ggtggcccgg 24 0 
gggacaagaa ggtcatcgca acgaaggtec 300 
acggatatgg tcteaccaac aggaacgaca 360 

381 



<210> 216 
<211> 425 
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<212> DNA 

<213> Homo sapiens 

<4C0> 216 

ttactaacta ggtcattcaa ggaagtcaag 
gatggtgttg aaatgtccac cttcctaaat 
aacaggccaa tcctgaaggt actccctgtt 
gcataagagt cctatstgcc ccagccaact 
ctggctctgt tagaactctg tccaaaaagt 
aaccgacaat atacatgcat gtgctcaaac 
cataatagta cttattaaag aatcacaact 
tttag 



ccaacttaaa cacgccacct aaatgcacec 60 
tcttaagatg aacttagttc taaagaagat 120 
tgctgcagaa Cgtcagatac ttcggaegtt 1B0 
caactcttgt ctgcctgttt tgtggactgg 240 
gcatggaata taacttgtaa agcttcccac 300 
caaatccaga aagcttaaac aatagagctg 360 
gtaaacatga gaataaceta aggattccag 420 

425 



<210> 217 
<211> 181 
<212> ONA 
<213> Homo sapiens 



<400> 217 

gagaaaccaa atgataggtt gtagagcctg acgactccaa acaaagccat cacccgcatt SO 
cttcctcctt ctcctggtgc tacagctcca agggeccttc accttcatgc ctgaaatgga 120 
actttggctt tttcagtgga agaatatgtt gaaggtttca ttttgttcta gaaaaaaaaa 180 
a 1B1 



<210> 218 

<211» 405 

<212> ONA 

<213> Homo sapiens 



<400> 218 

caggccttcc agttcaccga caaacacggg 
agtgatacca tcaagcctga tgtccaaaag 
gcgctgggct gttttagtgc caggctgcgg 
tatttttttt ttccattagt aaaacacaag 
acaaggcagg cctttcctac agggggegga 
ggcctgagtt ggcgtcgcgg gcaggctact 
attaatcttt tgtagtttgt attaaacttg 

<210> 219 
<211> 216 
<212> OKA 
<213> Homo sapiens 



gaagtgtgcc cagctggctg gaaacctggc 60 
agcaaagaat aeetceccaa gcagaagega 12 0 
tgggcagcca tgagaacaaa acctcttctg 180 
acttcagatt cagccgaatc gtggtgtctt 240 
gagaccagcc tttcttcctt tggtaggaat 300 
ggtccgcacg acgtatcagc agagcaaccc 360 
aactgagaaa aaaaa 405 



<220> 

c221> unsure 

<222> (207) 

>:223> n-A,T,C or G 

<221> unsure 

<222> (210) 

<223> n»A,T,C or G 



<400> 219 

actccaagag ttagggcagc agagtggagc 
ctaatttacc atgtaaaatt gctgtaaatg 
tcaattgtaa acttctegte aagactgtta 



gatttagaaa gaacatttea aaacaaccag 60 
ataaegtgta cagattttct gttcaaatat 120 
cgcccctatc gcttttgtat gggatattgc 180 
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aaaaataaaa aggaaagaac cctcttnaan aaaaaa 216 

<210> 220 
<211> 3BO 
<212> DNA 
<213» Homo sapiens 

<400> 220 

cttacaaatt gcccccatgt gtaggggaca cagaaooctt tgagaaaacc Cagattttcg 60 

tctgtacaaa gtcttttgect ctctcctcct tcatcttttt ccagtacatc aaatttgtca 12 0 

atttcatctc tgagggaaac cgattagatg ggttgtgttc gtgttctgae ggagaaaaca 18 0 

gcaecccaag gactcagaag acgatcccaa cagttcagaa cagacgcgcg caatattggt 240 

gcatgtaata atgttgageg gcagtcaaaa gtcatgatct ttatctcagt ecttcattac 300 

tgcattgaaa aggaaaacct gtctgagaaa atgcctgaca gtttaattta aaactatggc 36 0 
gcaagtcttt gacaaaaaaa 380 

<210> 221 

<211> 398 

<212> DNA 

<213> Homo sapiens 

<:400> 221 

ggttagtaag ctgccgactt tgtaaaaaag ttaaaaatga aaaaaaaagg aaaaatgaat 60 

tgtatattta atgaacgaac atgtacaatt tgccactggg aggaggttcc tttttgttgg 120 

gtgagtctgc aagtgaattt cactgatgtt gacattcatt gtgcgtagtt ttatttcggt 180 

cccagccccg tttcctttca ttttggagct aatgccagct gcgtgtctag ctttgagtgc 240 

agtaaaatag aatcagcaaa tcactcctat ttttcatcct Ctcccggtat tttttgggtt 300 

gtttctgtgg gageagtgca caccaactct tcctgtaeat tgcctttttg ctggaaaatg 360 

ttgtatgttg aataaaattt tctataaaaa ttaaaaaa 3 98 



<210> 


222 


<211> 


301 


<212> 


DNA 


<213> 


Homo sapiens 


<220> 




<221> 


unsure 


<222> 


(49) 


<223> 


n»A,T,C or O 


<221> 


unsure 


<222> 


(64) 


<223> 


n«A,T,C or 0 


<400> 


222 



ttcgataatt gatctcatgg gctttccccg gaggaaaggt tttttetgnt gtttattttt 6 0 

taanaacttg aaactcgtaa actgagacgt ctgtagcctt tttgcccatc tgtagtgtat 120 

gtgaagattt caaaacctga gagoactttt tctttgttta gaattatgag aaaggcacta 180 

gatgacttta ggattcgcat ttttcccttt attgcctcat ttcttgtgac gccttgctgg 240 

ggagggaaac ctgttcattt tctcctacaa ataaaaagct aagattccat atcgcaaaaa 3 00 



301 



<210> 223 
<211> 200 
<212> DNA 
<213> Homo sapiens 
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<400» 223 

gtaagtgctt aggaagaaac tttgcaaaca tttaatgagg atacactgtt catttttaaa 60 

attecttcac actgtaattt aatgtgtttt atattctttt gtagtaaaac aacataactc 120 

agatttctac aggagacagt ggttctattt ggattgtctt crgtaatagg ccccaataaa ISO 
gctggatgaa cttaaaaaaa 200 

c210> 224 
<211> 385 
<212> DNA 
<213> Homo sapiens 

<400> 224 

gaaaggtttg atccggactc aaagaaagca aaggagtgtg agccgccatc tgctggagca. 60 

gctgtaactg caagacctgg acaagagatc cgtcagcgaa ctgcagctca aagaaacctt 120 

tctccaacac cagcaagccc taaccagggc cctcctccac aagttccagt acctcctgga 180 

ccaccaaagg acagttctgc ccctggcgga cccccagaaa ggactgccac cccagcccta 240 

tcatcaaatg tgttaccaag acaCcttgga tcccctgcta cttcagtgcc tggaatgggt 300 

aaacagagca cttaatgtta ttcacagttt atattgtttt ctctggttac caataaaacg 360 
ggccattttc aggtggtaaa aaaaa 385 



<210> 225 
<211i 560 
<212> PRT 
<213> Homo sapien 

<400> 225 

Met Glu Cys Leu Tyr Tyr Phe Leu Qly Phe Leu Leu Leu Ala Ala Arg 
1 5 10 15 . 

Leu Pro Leu Asp Ala Ala LyB Arg Phe His Asp Val Leu Gly Asn Slu 

20 25 30 

Arg Pro Ser Ala Tyr Met Arg Glu His Asn Gin Leu Asn Gly Trp Ser 

35 40 45 

Ser Asp Glu Asn Asp Trp Asn Glu Lys Leu Tyr Pro Val Trp Lys Arg 

50 5S SO 

Gly Asp Met Arg Trp Lys Asn Ser Trp Lys Gly Gly Arg Val Gin Ala 
65 70 75 80 

Val Leu Thr Ser Asp Ser Pro Ala Leu Val Gly Ser Asn lie Thr Phe 

S3 90 95 

Ala Val Asn Leu lie Phe Pro Arg Cys Gin Lys Glu Asp Ala Asn Gly 

100 105 110 

Asn lie Val Tyr Glu Lys Asn Cys Arg Asn Glu Ala Gly Leu Ser Ala 

115 120 125 

Asp Pro Tyr Val Tyr Asn Trp Thr Ala Trp Ser Glu Asp Ser Asp Gly 

130 135 140 

Glu Asn Gly Thr Gly Gin Ser His His Asn Val Phe Pro Asp Gly Lys 
145 150 155 160 

Pro Phe Pro His His Pro Gly Trp Arg Arg Trp Asn Phe lie Tyr Val 

165 170 175 

Phe His Thr Leu Gly Gin Tyr Phe Gin Lys Leu Gly Arg Cys Ser Val 

180 185 190 

Arg Val Ser Val Asn Thr Ala Asn Val Thr Leu Gly Pro Gin Leu Met 

195 200 205 

Glu Val Thr Val Tyr Arg Arg His Gly Arg Ala Tyr Val Pro lie Ala 
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210 215 220 



Gin 


val 


Lys 


Asp 


val 


Tyr 


Val 


Val 


Thr 


Asp 


Gin 


He 


Pro 


Val 


Phe 


Val 


225 








230 










235 










240 


Thr 


Met 


Phe 


Gin 


Lys 
245 


Asn 


Asp 


Arg 


Asn 


Ser 
250 


Ser 


Asp 


Glu 


Thr 


Phe 
255 


Leu 


Lys 


Asp 


Leu 


Pro 


He 


Met 


Phe 


Asp 


Val 


Leu 


He 


His 


P 


Pro 


Ser 


His 




2S0 










265 










270 






Phe 


Leu 


Asn 


Tyr 


Ser 


Thr 


He 


Asn 


Tyr 


Lys 


Trp 


Ser 


Phe 


Gly Asp 


Asn 






275 








260 










285 








Thr Gly Leu 


Phe 


Val 


Ser 


Thr 


Asn 


His 


Thr 


Val 




His 


Thr 


Tyr 


Val 




290 










295 










3 00 










Leu Asn Gly Thr 


Phe 


Ser 


Leu 


Aen 


Leu 


Thr 


Val 


Lys 


Ala 


Ala 


Ala 


Pro 


305 










310 










315 










320 


Gly 


Pro Cys 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Arg 


ro 


Ser 


Lys 


Pro 


Thr 








325 










330 










335 




Pro 


Ser Leu Gly Pro Ala Gly Asp 


Asn 


Pro 


Leu 


Glu 


Leu 


Ser 


Arg 










340 










345 










350 






Pro 


Asp 


Glu 


Asn 


Cys 


Gin 


He Asn Arg Tyr Gly 


His 


Phe 


Gin 


Ala 


Thr 




355 










360 










365 








He 


Thr 


He 


Val 


Glu Gly 


He 


Leu 


Glu 


Val 


Asn 


He 


He 


Gin 


Met 


Thr 




370 










375 










3B0 










Asp 


Val 


Leu 


Met 


Pro 


Val 


Pro Trp 


Pro 


Glu 


Ser 


Ser 


Leu 


He 


Asp 


Phe 


385 










390 










395 










4 00 


Val 


Val 


Thr 


Cys 


Gin 
405 


Gly 


Ser 


lie 


Pro 


Thr 

410 


Glu 


Val 


Cys 


Thr 


He 

415 


He 


Ser 


Asp 


Pro 


Thr 


Cys 


Glu 


lie 


Thr 


Gin 


Asn 


Thr 


Val 


Cys 


Ser 


Pro 


Val 






420 










425 










430 






Asp 


Val 


Asp 


Glu 


Met 


Cys 


Leu 


Leu 


Thr 


val 


Arg 


Arg 


Thr 


Phe 


Asn 


Gly 




435 










440 










445 








Ser 


Gly Thr 


Tyr 


Cys 


Val 


Asn 


Leu 


Thr 


Leu Gly 


Asp 


Asp 


Thr 


Ser 


Leu 




450 










455 










460 










Ala 


Leu 


Thr 


Ser 


Thr 


Leu 


He 


Ser 


val 


Pro Asp 


Arg Asp 


Pro 


Ala 


Ser 


465 










470 










475 










480 


Pro 


Leu Arg 


Met 


Ala 


Asn 


Ser 


Ala 


Leu 


He 


Ser 


val 


Gly Cys 


Leu 


Ala 










4SS 










490 










495 




He 


Phe 


Val 


Thr 
500 


Val 


He 


Ser 


Leu 


Leu 
505 


Val 


Tyr 


Lys 


Lys 


His 
510 


Lys 


Glu 


Tyr 


Asn 


Pro 


He 


Glu 


Asn 


Ser Pro Gly Asn Val 


Val 


Arg 


Ser 


Lys 


Gly 




515 










520 










525 








Leu 


Ser 


Val 


Phe 


Leu 


Asn 


Arg 


Ala 


Lys 


Ala 


Val 


Phe 


Phe 


Pro Gly 


Asn 




530 










535 










540 










Gin 


Glu 


Lys 


Asp 


Pro 


Leu 


Leu Lys 


Asn 


Gin 


Glu 


Phe 


Lys 


Gly Val 


Ser 


545 






550 










555 










560 



<210> 226 

<211> 9 

<212> PRT 

<213> Homo sapien 



<400s 226 
He Leu He Pro Ala Thr Trp Lys Ala 
1 5 



<210> 227 
<211> 9 
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<212> PRT 

<213> Homo sapien 

<400> 227 
Fhe Leu Leu Asn Asp Asa Leu Thr Ala 
1 S 

<210> 22a 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 228 
Leu Leu Gly Asn Cys Leu Pro Thr Val 
1 S 

<210> 229 

<211> 10 

<212> PUT 

<213> Homo sapien 

<400> 229 

Lye Leu Leu Gly Asn CyB Leu Pro Thr Val 
1 5 10 

<210> 230 

<211> 10 

<212> PRT 

<213> Homo sapien 

<400> 230 

Arg Leu Thr Gly Gly Leu Lys Phe Phe val 
IS 10 

<210> 231 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 231 
Ser Leu Gin Ala Leu Lys Val Thr Val 
1 5 



<210> 232 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 232 

Ala Gly Ala Asp Val lie Lys Asn Asp Gly lie Tyr Ser Arg Tyr Phe 
S 10 15 

Phe ser Phe Ala 
20 
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<21Q> 233 

<211> 21 

<212> PUT 

<2l3> Homo sapiens 

<400> 233 

Phe Phe Ser Phe Ala Ala Aan Gly Arg Tyr ser Leu Lys Val His Val 
5 10 15 

Asn His Ser Pro Ser 
20 



<210> 234 

<211? 20 

<212> PRT 

<213> Homo sapiens 

<400> 234 

Phe Leu Val Thr Trp Gin Ala Ser Gly Pro Pro Glu lie lie Leu 
5 10 IS 



Asp Pro Asp Gly 

20 



<210> 235 
<211» 20 
<212» PRT 

<213> Homo sapiens 
-c400> 235 

Leu Gin Ser Ala Val Ser Asn lie Ala Gin Ala Pro Leu Phe lie Pro 
5 10 IS 



Pro Asn Ser Asp 
20 



<210> 236 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 236 

lie Gin Asp Asp Phe Asn Asn Ala He Leu Val Aen Thr Ser Lys Arg 
5 10 15 

Asn Pro Gin Gin 
20 



<210> 231 
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<211> 21 

«212> PRT 

<213> Homo sapiens 

<400> 237 

Arg Asn Ser Leu Gin Ser Ala Val 
S 

Phe He Pro Pro Asn 
20 



Ser Asn He Ala Gin Ala Pro Leu 
10 is 



<210» 238 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 238 

Thr His Glu Ser His Arg He Tyr Val Ala He Arg Ala Met Asp Arg 
5 10 15 

Asn Ser Leu Gin 
20 



<210> 239 

<211> 20 

<212> PRT 

<213:> Homo sapiens 



<400> 239 

Arg Aan Pro Gin Gin Ala Gly He Arg Glu He Phe Thr Phe ser Pro 
5 10 15 



Gin He Ser Thr 
20 



<210> 240 

<211> 21 

<212> PRT 

<213> Homo sapiens 



<400> 240 

Gly Gin Ala Thr Ser Tyr Glu He Arg Met Ser Lys Ser Leu Gin Asn 
5 10 is 



He Gin Asp Asp Phe 

20 



<210> 241 

<211> 20 

<212> PRT 

<213> Homo sapiens 
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<400> 241 

Glu Arg Lya Trp Gly Phe Ser Arg Val Ser Ser Gly Gly Ser Phe Ser 
S 10 IS 



val Leu Gly val 

20 ' 



<210> 242 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400» 242 

Gly Ser His Ala Met Tyr Val Pro Gly Tyr Thr Ala Asn Gly Asn lie 
5 10 15 

Gin Met Asn Ala 
20 



<210> 243 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 243 

Val Asn Hie Ser Pro Ser lie Ser Thr Pro Ala His Ser lie Pro Gly 
5 10 15 

Ser His Ala Met 
20 



<210s 244 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 244 

Ala Val Pro Pro Ala Thr Val Glu Ala Phe Val Glu Arg Asp Ser Leu 
5 10 IS 

His Phe Pro His 
20 



<210> 245 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 245 

Lys Pro Gly His Trp Thr Tyr Thr Leu Asn Asn Thr His His Ser Leu 
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10 15 



Gin Ala Leu Lys 
20 



<210> 246 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 246 

Asn Leu Thr Fhe Arg Thr Ala Ser Leu Trp He Pro (Sly Tor Ala Lys 
5 10 15 

Pro Gly His Trp 

20 



<210> 247 

<211> 20 

<212> PRT 

<213» Homo sapiens 

<400> 247 

Leu His Pbe Pro His Pro Val Met He Tyr Ala Asn Val Lys Gin Gly 
5 10 15 

Phe Tyr Pro He 
20 



<210> 248 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 248 

Pro Glu Thr Sly Asp Pro Val Thr Leu Arg Leu Leu Asp Asp Gly Ala 
5 10 15 

Gly Ala Asp Val 
20 



<210> 249 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 249 

Gly Phe Tyr Pro He Leu Asn Ala Thr Val Thr Ala Thr Val Glu Pro 
5 10 IS ■ 



Glu Thr Gly Asp 
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20 



<210> 250 
c21b 20 
<212> PRT 

<213> Homo sapiens 
<400> 250 

Phe Asp Pro Asp Gly Arg Lys Tyr Tyr Thr Asn Asn Phe lie Thr Aan 
5 10-15 

Leu Thr Phe Arg 

20 



<210> 251 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<100> 251 

Leu Gin Ala Leu Lys Val Thr Val Thr Ser Arg Ala Ser Asn Ser Ala 
5 10 15 

Val Pro Pro Ala 
20 



<210> 252 
<211> 1S3 
<212> PRT 
<213> Homo sapien 

<400» 252 



Met 


Ala 


ser 


val 


Arg 


Val Ala Ala 


Tyr 


Phe 


Glu 


Asn 


Phe 


Leu 


Ala 


Ala 


l 








5 






10 










IS 




Try 


Arg 


Pro 


Val 


Lys 


Ala Ser Asp Gly Asp 


Tyr 


Tyr 


Thr 


Leu 


Ala 


Val 








20 






25 










30 






Pro 


Met 


Gly 


Asp 


val 


Pro Met Asp Gly He 


Ser 


Val 


Ala 


Asp 


lie 


Gly 






35 






40 










45 








Ala 


Ala 


Val 


Ser 


Ser 


lie Phe Asn 


Ser 


Pro 


Qlu 


Glu 


Phe Leu Gly Lys 




50 








55 








60 










Ala 


Val 


Gly 


Leu 


Ser 


Ala Glu Ala 


Leu 


Thr 


lie 


Gin 


Gin 


Tyr 


Ala 


Asp 


65 










70 






75 










80 


val 


Leu 


Ser 


Lys 


Ala 


Leu Gly Lys 


Glu 


Val 


Arg 


Asp 


Ala 


Lys 


He 


Thr 










35 






90 










95 




Pro 


Glu 


Ala 


Phe 


Glu 


Lys Leu Gly 


Phe 


Pro 


Ala 


Ala 


Lys 


Glu 


He 


Ala 








100 






105 










110 






Asn 


Met 


Cys 


Arg 


Phe 


Tyr Glu Met 


Lys 


Pro 


ASp 


Arg 


Asp 


Val 


Asn 


Leu 






115 






120 










125 








Thr 


His 


Gin 


Leu 


Asn 


Pro Lys Val 


Lys 


Ser 


Phe 


Ser 


Gin 


Phe 


He 


Ser 




130 








135 








140 










Qlu 


Asn 


Gin 


Gly 


Ala 


Phe Lys Gly Met 

















14S 150 
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<210> 253 
<211> 462 
<212> DNA 



<213> Homo sapien 



<400> 253 



atggccagtg tccgcgtggc ggcctacttt 
aaagcctctg atggagatea ctacaccttg 
ggtacctctg ttgccgatat tggagcagcc 
tttttaggca aggccgtggg gctcagtgca 
gttttgtcca aggctttggg gaaagaagtc 
gagaagctgg gattccctgc agcaaaggaa 
aagccagacc gagatgtcaa cctcacccac 
cagtttatct cagagaacca gggagccttc 



gaaaactttc 
gctgtaccga 
gtctctagca 
gaagcactaa 
cgagatgcaa 
atagccaata 
caactaaatc 
aagggcatgc 



tcgcggcgtg gcggcccgtg 
tgggagatgt accaatggat 
etettaattc eccagaggaa 
caatacagca atatgctgat 
agattacccc ggaagccttc 
tgtgtcgttt ctacgaaatg 
ccaaagtcaa aagctccagc 



60 
120 
180 
240 
300 
360 
420 
462 



<210> 254 
<211> S031 
<212> DNA 
<213> Homo aapien 

<400> 254 

tggcgaatgg gacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg 60 

cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt tcttcccttc 120 

ctttctcgcc acgttcgccg gctttccccg tcaagctcta aategggggc tcccctxagg 1BO 

getccgatct agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgaCggttc 240 

acgtagcggg ccatcgccct gatagacggt ttttcgccct ttgacgtcgg agcccacgtc 300 

ctttaatagt ggacccctgt tccaaactgg aacaacactc aaccctatct cggtctattc 360 

ttttgattta taagggattt tgcegacttc ggcctattgg ttaaaaaacg agctgattta 420 

acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggcacttt 490 

tcggggaaat gtgcgcggaa cccctattcg tttaettttc taaaeacatt caaatatgta S40 

tccgcccacg aactaactct tagaaaaact catcgagcac caaacgaaac tgcaatttat 600 

tcatatcagg attatcaata ccatattttt gaaaaagccg tttctgtaat gaaggagaaa 660 

actcaccgag gcagttccat aggacggcaa gatcctggta tcggtctgcg attccgactc 720 

gtccaacatc aaeacaacct attaatttcc cctcgtcaaa aataaggtta tcaagtgaga 780 

aatcaccatg agtgacgact gaatccggtg agaaCggcaa aagtttacgo attcotttcc 84 0 

agacttgctc aacaggccag ccatcacgct cgtcatcaaa atcactcgca tcaaccaaac 900 

cgttattcat tcgtgattgc gcctgagcga gacgaaatac gcgaccgocg ttaaaaggac 960 

aatcacaaac aggaatcgaa cgcaaccggc gcaggaacac Cgccagcgca tcaacaatat 1020 

tctcacccga atcaggatat tcttctaata cctggaatgc cgttcteceg gggatcgcag 1080 

tggtgagtaa ccatgcatca teaggagtac ggataaaatg cttgatggtc ggaagaggca 1140 

taaattccgt cagccagttt agtctgacca tctcatcegt aacaecateg gc&acgctac 1200 

ctttgccatg tttcagaaac aactctggcg catcgggctt cccatacaat cgatagattg 1260 

tcgcacctga ttgcccgaca ttatcgcgag cccacctaca cceaeacaaa ccagcatcca 1320 

egttggaact taatcgoggc ceagagcaag acgtttcccg ttgaatatgg ctcacaacac 1380 

cccttgtatt actgttcatg taagcagaca gttttattgt ccacgaccaa aatcccttaa 1440 

cgtgagtttt cgttccactg agcgtcagac cccgtagaaa agatcaaagg atcttcttga 1500 

gatcctcttt ttctgcgcgt aacctgctgc ttgcaaacaa aaaaaccacc gccaccagcg 1560 

gtggtttgtt tgccggatca agagctacca actctttttc cgaaggtaac tggcctcagc 1620 

agagcgcaga taccaaatac tgtccttcta gtgcagccgt agttaggcca ccacttcaag 1680 

aactccgtag caccgcctac atacctcgct ctgctaatcc tgctaccagt ggctgctgcc 1740 

agtggcgata agtcgtgtct taccgggetg gactcaagac gatagttacc ggacaaggcg 1800 

cagcggtcgg gccgaacggg gggttcgtgc acacagccca gcttggageg aacgacctac 1860 

accgaactga gatacctaca gcgtgagcta tgagaaagcg ccacgcttcc cgaagggaga 1920 

aaggcggaca ggeatccggt aagcggcagg gtcggaacag gagagcgcac gagggagctt 1980 
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ccagggggaa acgcctggta ccettatagc cctgtcgggt ttcgccacct ctgacttgag 2040 

cgtcgatttt tgtgatgctc gtcagggggg cggagcctat ggaaaaacgc cagcaacgcg 2100 

gcctttttac ggttcctggc ctttttgctgg cctcctgctc aeatgtcctc tcctgcgtea 2160 

coccctgatt ctgtggataa ccgtattacc gcccttgagt gagctgatac cgctcgccgc 2220 

agccgaacga ccgagcgcag cgagtcagtg agcgaggaag cggaagagcg cctgatgcgg 2280 

tattttctcc tcacgcatct gtgcggtatt tcacaccgca tatatggtgc actctcagta 2340 

caatctgctc tgacgccgca tagttaagcc agtacacacc ccgctaccgc Cacgtgactg 2400 

ggteatggct gcgcccegac acccgccaac acccgctgac gcgccctgac gggcttgtct 2460 

gctcccggca tccgcttaca gaeaagctgt gaccgcctcc gggagctgca egtgccagag 2520 

gtttccaccg tcaecaccga aacgcgcgag gcagctgcgg caaagctcat cagcgtggtc 25S0 

gtgaagcgac tcacagacgt ctgcctgttc atccgcgtcc agctcgttga gtttctccag 2640 

aagcgttaat gtctggctte tgataaagcg ggccatgtta agggcggttc tctcctgttt 2700 

ggtcactgat gcccccgcgt aagggggact tctgcccacg ggggcaatga caccgatgaa 2760 

acgagagagg atgctcacga tacgggttac tgatgaCgaa catgcccggt tactggaacg 2820 

ttgtgagggt aaacaactgg cggtatggat gcggcgggac cagagaaaaa tcactcaggg 2880 

tcaatgccag cgcCtcgtta atacagatgt aggtgttcca cagggtagcc agcagcatcc 2940 

cgcgatgcag atccggaaca taatggtgca gggcgctgac ttccgcgttt ccagacttta 3000 

cgaaacacgg aaaccgaaga ccattcatgt tgttgcccag gtcgcagacg ttttgcagca 3060 

gcagtcgctt cacgttcgct cgcgtatcgg tgattcattc tgctaaccag caaggcaacc 3120 

ccgccagcct agccgggtcc tcaacgacag gagcacgatc atgcgcaccc gtggggccgc 3iao 

caegccggcg aeaatggcct gcttctcgcc gaaacgtttg gtggcgggac cagtgacgaa 3240 

ggcttgagcg agggcgtgca agattccgaa taccgcaagc gacaggccga tcaccgtcgc 3300 

gctccagcga aagcggtcct cgccgaaaat gacccagagc gctgccggca cctgtcctac 3360 

gagttgcatg ataaagaaga cagtcataag Cgcggcgacg atagtcacgc cccgcgccca 3420 

ccggaaggag ctgactgggt tgaaggctct caagggcatc ggtcgagaee eeggtgccta 3480 

atgagtgagc taacttacat taattgcgtt gcgctcactg cccgctttcc agtcgggaaa 3540 

ccegtcgtgc cagctgcatt aatgaatcgg ccaacgcgcg gggagaggcg gtttgcgtat 3600 

tgggcgccag ggtggttttt ctttCcacca gtgagacggg caacagccga ttgcccctca 3660 

cegcctggcc ccgagagagt cgcagcaagc ggtccacgct ggtttgcccc agcaggcgaa 3720 

aatcctgttt gatggtggtt aacggcggga eataacatga gctgtcttcg geatcgtcgt . 3780 

atcccactac cgagatatcc gcaccaacgc gcagcccgga ctcggtaatg gcgcgcattg 3840 

cgcccagcgc catctgatcg ttggcaacca gcatcgcagt gggaacgatg ecctcattca 3900 

gcatttgcat ggtttgttga aaaccggaca cggcactcca gccgccttcc cgtcccgcta 3960 

Ccggctgaat tcgattgcga gtgagacatt tatgccagcc agccagacgc agacgcgccg 4020 

agacagaact taatgggccc gctaacagcg cgatctgecg gtgacccaac gcgaccagat 4080 

gctccacgcc cagccgcgta ccgcccceat gggagaaaat aatacegttg atgggtgtct 4140 

ggtcagagac accaagaaac aacgccggaa cattagtgca gg cage t tec acagcaatgg 4200 

catcctggtc atecagegga tagttaatga tcagcccact gacgcgttgc gcgagaagat 4260 

tgtgcaccgc cgctttacag gcctcgacgc cgcttcgttc taccatcgac accaccacgc 4320 

tggcacccag ccgatcggcg cgagatttaa tcgccgcgac aatttgegae ggcgcgcgca 4380 

gggecagact ggaggtggca acgccaatca gcaaogactg tttgcccgco agttgttgtg 4440 

ccacgcggct gggaatgtaa ttcagctccg ccatcgccgc ttccactttt tcccgegtcc 4500 

ccgcagaaac gtggctggcc tggttcacca cgegggaaac ggtctgataa gagacacegg 4560 

catactctgc gaeategtat aacgttactg gtttcacatt caccaccctg aattgactct 4620 

ettcegggeg ctatcatgcc ataccgegaa aggttttgcg ccattcgatg gtgtccggga 4680 

ccccgacgct ctcccttatg cgactcctgc attaggaagc ageccagtag caggCtgagg 4740 

ccgttgagca ccgccgccgc aaggaatggc geatgeaagg agatggegee caacagCccc 4300 

ccggccacgg ggcctgccac catacccacg ccgaaacaag cgctcatgag cccgaagtgg 4 860 

cgagcccgat cttccccacc ggtgatgtcg gcgatatagg cgccagcaac cgcacctgtg 4 920 

gcgccggtga tgccggccac gatgegtccg gcgtagagga tcgagaeccc gatcccgcga 4980 

aattaatacg actcactaca ggggaattgt gageggataa caattccect ctagaaacaa S040 

ttttgtttaa ctttaagaag gagatataca tatgeagcat caccaccatc accaeggagt 5100 

acagctrcaa gacaatgggt ataaeggatt getcattgea attaatcctc aggtacctga 5160 

gaatcagaac ctcatctcaa acattaagga aatgacaacc gaagccccac cttacctatt 5220 

taatgetace aagagaagag tattctccag aaatacaaag acttcaatac ctgccacatg 5280 
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gaaagctaat aataacagca aaataaaaca agaatcatat gaaaaggcaa atgccatagt 5340 

gactgactgg eacggggcac atggagatga Cceataeacc ctacaataca gagggtgtgg 5400 

aaaagaggga aaatacatcc attccacacc taatttccea ctgaatgata acttaacagc 5460 

tggctacgga ecacgaggcc gagtgtttgt ccatgaatgg gcccacctcc gttggggtgt 5520 

gttcgatgag tacaacaatg acaaaccttt ctacacaaat gggcaaaacc aaactaaagc 5580 

gacaaggtgt tcatctgaca tcacaggcac ttttgtgtgc gaaaaaggec cttgccceca 564 0 

agaaaactgt ateattagta agcttttcaa agaaggatgc accttratct acaatagcac 5700 

ccaaaatgca accgcatcaa taatgttcat gcaaagttta tcttetgtgg ttgaattttg 5760 

taatgcaagt acccacaacc aagaagcacc aaacctacag aaccagatgt gcagcctcag 5820 

aagcgcatgg gaegtaatca cagactctgc tgactttcac cacagctttc ccatgaacgg 5880 

gactgagctt ccacctcctc ccaeatcccc gcttgtagag gccggcgaca aagtggtctg 5940 

tttagcgctg gacgtgccca gcaagatggc agaggctgac agactccctc aactacaaca 6000 

agccgcagaa ttttatttga tgcagattgt tgaaattcat accctcgtgg gcattgccag 6060 

tttcgacagc aaaggagaga tcagagccca gctacaccaa actaacagca atgatgatcg 6120 

aaagtcgctg gtcccacatc egeccaccac tgtatcagct aaaacagaca tcagcattcg 6180 

ttcagggctt aagaaaggat ttgaggtggt tgaaaaactg aatggaaaag cttacggccc 6240 

tgtgacgata ctagtgacca gcggagatga taagcttctt ggcaattgct cacccactgt 6300 

gctcagcagt ggttcaacaa ttcactccat tgcectgggt tcatccgcag ccccaaatct 636 0 

ggaggaatta ecacgtctta caggaggttc aaagttcctt gtcccagaca caccaaactc 6420 

caatagcatg attgatgctt tcagtagaat Ctcctctgga accggagaca ttttccagca 6480 

acacactcag cttgaaagca caggtgaaaa tgccaaacct caccaccaat cgaaaaacac 6540 

agtgactgtg gataatactg tgggcaacga cactatgttt ctagctacgt ggcaggccag 6600 

tggtcctcct gagattatat tatttgaccc tgatggacga aaatactaca caaataattt 666C 

tatcaccaat ctaactcttc ggacagccag tctttggatt ccaggaacag ctaagcctgg 6720 

gcaccggact cacaccctga acaataccca tcattctctg caagccctga aagtgacagt 6780 

gacctctcgc gcctccaact cagctgtgcc cccagccacC gcggaagcct ttgtggaaag 6B40 

agacagcctc cattttcctc atcctgtgat gatttatgcc aatgtgaaac agggacttta 6S00 

tcccattctt aacgccaccg ccactgccac agttgagcca gagactggag accccgctac 6960 

gctgagactc ctcgatgacg gagcaggtgc tgatgttata aaaaatgatg gaatttactc 7020 

gaggtatttt ctctccttcg ctgcaaatgg cagataeagc tcgaaagtgc acgtcaacca 708O 

ctctcccagc acaagcaccc cagcccactc tattccaggg agtcatgcta tgtatgtacc 7140 

aggttacaca gcaaacggta atattcagat gaacgcccca aggaaatcag taggcagaaa 7200 

tgaggaggag cgaaagtggg gctttagccg agtcagctca ggaggctcct tttcagrgce 7260 

gggagctcca gctggccccc accctgatgt gtttccacca tgcaaaatta ttgacctgga 7320 

agctgtaaaa gtagaagagg aattgaccct aecetggaca gcacctggag aagactttga 7330 

tcagggccag gctacaagcC atgaaataag aatgagtaaa agcctacaga atatccaaga 7440 

tgactctaac aatgctattt tageaaatac accaaagcga aaccctcagc aagctggcac 7500 

cagggagata tteacgttct caccccaaat ttccacgaat ggacctgaac atcagccaaa 7560 

tggagaaaca catgaaagcc acagaaccta tgttgeaata cgagcaatgg ataggaaccc 7620 

cctacagtct gctgtaccta acactgccca ggegectctg cttactcccc ccaattctga 7630 

tcctgtacct gccagagatt atcctatatt gaaaggagtt ttaacagcaa tgggtttgac 7740 

aggaatcatt tgccetatca cagntgtgac acatcaeact ttaagcagga aaaagagagc 7800 

agacaagaaa gagaacggaa caaaattatt ataatgaatt ctgcagatat ccatcacact 7860 

ggcggccgct cgagcaccac caccaccacc actgagatcc ggctgctaac aaagcccgaa 7920 

aggaagctga gttggctgct gccaccgctg agcaacaacc agcataaccc. cttggggcct 7980 

ctaaacgggt cttgaggggt tttttgctga aaggaggaac tatatccgga t 8031 



<210> 255 
<21l> 401 
<212> ETNA 
<213> Homo sapien 

<220> 

<221> raise feature 
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<22Z> (X) ... MOD 
<223> n - A,T,C or G 



<400> 255 



<210> 256 

<21l> 401 

<212> DNA 

<213> Homo sapien 



gggaccatgg 


cggcggcggc 


ggacgagcgg 


60 


gaggagcagt 


tggttctggt 


ggaaetatca 


120 


Egtgaaaata 


aatgcaaggt 


tttgggcate 


180 


agctgtgtct 


ttgctgggga 


gtatgaagac 


240 


aatgntnaac 


atgctgacac 


agaaggcaac 


300 


acaatgaaga 


agctcagcat 


gacaagaacc 


360 


aacatangtg 


g 




401 



<220> 

<221> misc_£eature 
«:222> (1) .7. (401) 
<223> a « A,T,C or G 



<400> 256 



<210> 257 
<211> 401 
<212> DNA 
<213> Homo sapien 



cttccgngga 


ggtttcggca 


ntggcaeecg 


60 


gggccnangc 


cgnngancrc 


gcggangcaa 


120 


caacttgggc 


cgcttgncca 


aggacacgaa 


1B0 


cttccctgcc 


ccattaagga 


atcaagagat 


240 


aggatnaggt 


ttttgaagat 


tatgccagtg 


300 


cncacccaac 


ncttccaagg gcnatttttg 


360 


cccaacctgg 


3 




401 



<220> 

<221> misc_feature 
<222> (1) .7. (401) 
<223> n - A,T,C or G 



60 



<400> 257 

acgtatgtaa aacacttcat aaaatgtaaa gggctaCaac aaatargtta taaagtgatt 

ctctcagccc tgaggtatac agaatcatct gcctcagact gctgttggat tttaaoattt 120 

ccaaaatatc tgctaagtaa tttgctatgt cttctcccac actatcaata tgcctgcttc 180 

Caacaggctc cccacettct tttaatgtgc tgttatgagc tttggacatg agataaecgt 240 

gcctgttcag agtgtcCaca gtaagagctg gacaaactct ggagggacac agtctttgag 300 

acagctctct tggttgcttt ceactttcot gaaaggttca cagtaacctt ctagataata 360 

gaaactccca gttaaagcct angctancaa ttttttttag C 401 

<210> 258 
<211> 401 
<212> DMA 
«213> Homo sapien 
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<400> 258 

ggagcgctag gtcggtgtac gaccgagatt agggtgcgtg ccagctccgg gaggccgcgg 60 

tgaggggccg ggcccaagcc gccgacccga gccgatcgtc agggtcgcca gcgcctcagc 120 

tctgtggagg agcagcagta gtcggagggt gcaggatatt agaaatggct actccccagt 180 

caatcttcat ctttgcaatc tgcattttaa tgataacaga actaattccg gcctcaaaaa 240 

gctactatga tatcttaggc gegccaaaat cggcatcaga gcgccaaatc aagaaggcct 300 

ttcacaagct ggccatgaag taccaccctg acaaaaataa gacccagatg ctgaagcaaa 360 

attcagagag actgcagaag catatgaaac actctcagat g 401 



<210> 259 
<211> 401 
<212> DNA 
<213> Homo eapien 



<400> 259 

attgggtttg gagggaggat gatgacagag gaatgcectt tggccatcac ggttttgatt 60 

ctccagaata ttgtgggttt gatcatcaat geagteatgt taggccgcat tetcatgaaa 120 

acagctcagg ctcacagaag ggcagaaact ttgattttca gccgccatgc tgtgattgcc 180 

gcccgaaatg gcaagctgtg cttcatgttc cgagcgggtg acccgaggaa aagcacgatc 24a 

attagtgcct ctgtgcgcat ccaggtggtc aagaaaacaa ctacacctga aggggaggtg 300 

gttcctattc accaactgga cattcctgtt gataacccaa tcgagagcaa taacattttt 360 

ctggtggccc cttcgaccac ctgccacgcg ategacaagc g 401 



<210> 260 
<211> 363 
<212> DNA. 

<213> Homo sapien 
<220> 

<221> misc_feature 
<222> (1) .7. (363) 
<223> Ii » A, T,C or Q 

<400> 260 

aggaganang gagggggaaa tgaataggga tggagaggga natagtggat gagcagggca 60 

canggagagg aancagaaag gagaggcaag acagggagac acacancaca nangangana 120 

caggtggggg ctggggtggg gcatggagag cctttnangt cncccaggcc accctgctct ISO 

cgctggnctg ttgaaaccca ctccatggct tcctgccact gcagttgggc ccagggctgg 240 

cttattnccg gaatgcaagt ggctgcggct tggagcctcc cctctggnnn anggaaaium 300 

atcgctcccc tatcegcttg gaatatctga gtttttccan cccggaaaca aaacacacac 360 

aca 363 



<210> 261 
<211> 401 
<212> DNA 
<213> Homo sapien 

*220> 

<221> miac_feature 
<222> (1) . . , (401) 
<223> n = A,T,C or G 



<400> 261 

eggctctccg ccgctctccc ggggtttcgg ggcacttggg ecccacagtc tggtcctgct 
tcaccttccc ctgacctgag tagccgccat ggcacaggtt ctcagaggca ctgngactga 



60 
120 



WO 00/61612 



124 



PCI7US00/08896 



cttccctgga tttgatgagc gggctgatgc anaaactcct cggaaggcta tgaaaggctt 

gggcacagat gaggagagca tcctgactct gttgacaecc cgaagtaatg ctcagcgcca 

ggaaatctct gcagctttta agactctgtt eggcagggat cttctggatg acctgaaatc 

agaactaact ggaaaatttg aaaaattaat cgtggctctg atgaaacccc ctcggcttta 

tgatgcttat gaactgaaac atgccttgaa gggagctgga a 

<210> 262 
<211> 401 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_featur« 
<222> (1)...(401) 
<223> n ■ A,T,C or G 



<400> 262 



tcatatatca 


aaggagatta 


tgtgaaacta 


SO 


acaagacata 


tttctgtaca 


gtagagaaag 


120 


atacattttc 


atcctcgatc 


tcataagaaa 


ISO 


tgtttacttt 


ctctaaatca 


agcctagttg 


240 


tttcgaactt 


aggttttggg 


actactettt 


300 


actcaggagt 


taceacagaa 


gttctaanta 


360 


atatgaaaat 


9 




401 



<210> 263 

<211> 401 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (!)•-• t40L) 
<223> n = A,T,C or 0 



c400? 263 



gaggcttggg 


cttttgcttt 


ctggcggagg 


60 


ccctgggagg 


aagaggcagc 


tacggcggcg 


120 


aaaggggccg 


ccgccgggeg 


atgcggtgac 


160 


cccggccctc 


agcccgtccc gncggacccg 


240 


accgagaCcg 


ccgaggcggn 


ctcaggctcc 


300 


cgtccccgcc 


ccgggggccg 


ccgccacccg 


360 


aaggaattga 


a 




401 



<210> 264 

<211> 401 

<212> DHA 

<213> Homo sapien 

<400> 264 

aacaccagcc actccaggac ccctgaaggc ctctaccagg Ccaccagtgt tctgcgccta 6 0 

aagccacccc ctggcagaaa cttcagctgt gtgttctgga atactcacgt gagggaactt 120 

actttggcca gcactgacct tcaaagtcag atggaaccca ggacccatcc aacttggctg 160 

cttcacattt ccatcccctc ctgcatcatt gccttcattt tcatagccac agtgatagcc 240 

ccaagaaaac aactctgtca aaagctgtat tcttcaaaag acacaacaaa aagacctgtc 300 
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accacaacaa agagggaagc gaacagtgct gtgaatcega accCgtggtc etgggageca 
gggtgacctg atatgacatc taaagaagcc cctggacccc g 

<210> 265 
<211> 271 
<212> DMA 
<213> Homo sapien 

«220> 

<22l> misc_feature 
<222> 11) .7. (271) 
<223> n - A,T,C or G 

<400> 265 

gccacttcce gcggacatgg gcagagcgct gctgccagtt cctggtagcc cegaccacna 

cgctgggggg tctttgtgat ggccacgggc ctcatttgca cttgggggtg tgggattcaa 

gttagaagtt tctagatctg gccgggcgca gtggctcaca cctgtaaccc cagcacttca 

ggaggccgag gcaggcggat catgaggtca ggagatcgag accgtcctgg ctaacacagt 
gaaaccccgt ctctactaaa aatacaaaaa a 

<210> 266 

<211> 401 

<212=. DNA 

<213> Homo sapien 

<220> 

<221> miac_feature 
<222> (1) . . . 1401) 
<223> n ■ A,T,C or G 

<400> 266 

attcataaat ctagctgaaa gatactgatt caatttgtat acagngaata caaatgagac 
gacagcaaaa ccctcatgaa atgtaaaata tttttatagt ttgtccatac tatatgaggt 
tctatttcaa atgactttct ggatcttaaa aaatttcttt aaatacaatc atttttgtaa 
tatttatctt atgcttatga tctagataat tgcagaacat cattttatct gactctgtcc 
ecataagaga gctgtggccg aattttgaac atctgttata gggagtgatc aaattagaag 
gcaatgtgga aaaacaattc cgggaaagat ttctttatat gaagtcectg ccactagcca 
gccatcctaa ttgacgaaag ttatctgttc acaggcccgo a 

<210> 267 
<211> 401 
<212> DNA 
<213> Homo sapien 

«220> 

<221> misc_feature 
<222> (1)...(401) 
<223» n = A,T,C or □ 

«400> 267 

gaagaggcat cacctgatcc cggagacctt cggagctaag aggcggcgga agcgagggcc 

tgtggagtcg gatcetcttc ggggtgagcc agggtcggcg cgcgcggcCg tctcanaact 

catgcagctg ctcccgcgag gcctgtttga ggacgcgctg ccgcccatcg tgctgaggag 

ccaggtgtac agcctcgtgc ctgacaggac cgtggccgac cggcagctga aggagcttca 

agagcanggg gagacaaaat cgtccagctg ggcttcnact tggatgccca tggaanctat 



60 
12 0 
180 
240 
271 



60 
120 

iao 

240 
300 
360 
401 



60 
120 

iao 

240 
300 
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tctttcnctt ganggactta cnngggaccc aagaanccct tncaaggggc ccttngtgga 360 
tgggncccga aaccccnnta tttgcccttg ggggggncca a 4 01 

<210> 266 
<211> 223 
<212> DNA 
«213> Homo aapien 

<400> 268 

tcgccatgtt ggccaggctg gtcttgaact cctgacttta agtgatccac ccgcctcaac 6 0 

ctcccaaagt gctgggatta caggtgtgag ccaccgcgcc tggcctgata catactttta 12 0 

gaatcaagta gtcacgcact ttttctgttc atttttctaa aaagtaaata tacaaatgtt 180 

ctgtttttttg tttttttcgt etgtttgtet ctgttttttt ttt 223 

<210> 269 
<211> 401 
<212> DNA 
<213> Homo sapien 

<400> 269 

actatgtaaa ccacactgta cttttcttta ctttggcaac aaatatttat acatacaaga 60 

tgccagttca tttgaatatt tctcccaaot tatccaagga tctccagctc taacaaaatg 120 

gtttatcttt atttaaacgt caatagttgt tttttaaaat ccaaatcaga ggtgcaggcc 130 

accagtcaaa tgccgtccat caggtcttgt gccttaagag actacagagt caaagctcat 240 

ttttaaagga gtaggacaaa gccgtcacag gtttttgttg ttgtttttat tgcccccaaa 300 

ateacacgtt aatttccatt tatatcaggg atcctattta cttgaagact gtgaagttgc 360 

cactttgtcc cattgttctc tctgacataa ctaggatcca t 4 01 

<210> 270 

<211> 401 

<212> DNA 

«213> Homo sapien 

<220> 

<22l> misc_feature 
<222> {1) . . . (401) 
<223> n = A,T,C or 0 

<400> 270 

tggctgttga ttcacctcag cactgcttgg tatctgcacc ctacctctct tCagaggctg 60 

ccctgtcaac tgaaaaatgc acctgactte gagcaagacc ctttccttag gttctggatc 120 

tgtttgagcc ccatggcact gagctggaat ctgagggtct tgttccaagg atgtgacgat 180 

gtgggagaat gctctttgaa agagcagaaa tccagtctgc atggaaacag cctgtagagn 240 

agaagtctcc agtgataagt gctcaccgct ctaaggaggt acaccacagc Cacctgaatt 300 

ttcccaaaat gagtgcttct gcgcgttaca aetggccttt gtacttgact gcgatgactt 360 

tgttttctct tttcaattct anatgaacat gggaaaaaat g 401 

<210> 271 
<211> 329 
<212> DNA 
<213> Homo sapien 

<400> 271 

ccacagcctc caagtcaggt ggggtggagt cccagagctg cacagggttt ggcccaagcc 60 
tctaagggeg gcacttcctc ccctcgccca tcagtgccag cccctgctgg ctggtgcctg 12 0 
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agcccctcag acagccccct gccccgcagg cctgccttct cagggacttc tgcggggcct 180 

gaggeaagcc atggagtgag acccaggagc cggacacttc tcaggaaatg gcCCttccca 240 

acccccagcc cccacccggt ggttcttcct gttctgtgac tgtgtatagt gccaccacag 300 

cttatggcat ctcattgagg acaaaaaaa 329 

c210> 272 
<2L1> 401 
<2L2> DHA 
<213> Homo sapien 



c220> 

e22l> ralsc_fearure 

<222> (1)...(401> 

«223> II - A,T,C or Q 



<400> 272 

nggctgntaa cntcggaggt oacttcctgg actatcctgg agacccccCc cgcttccacg £0 

nncatnacat cncccatngc tgggcccntn angacacnat cccactecaa cacctgngng 120 

atgctggncn cctnggaacc ancntcagaa ngaccctgnt cntntgtnnt ccgcaanctg 130 

aagnnaangc gggntacacc cncntgcanc ggnccacnct gcngggaact ntacacacct 240 

acgggatgtg gctgcgccan gagccaagag cntttctgga tgattcccca gcctcttgnn 300 

agggantcta caacattgct nnntaccctt ntccnncngc nnntrmcgga ntacaggngn 360 

tzuiCaacact acatcttttt tactgcnccn Cncttggegg g 401 



<210> 273 
<211> 401 
<212> DHA 
<213> Homo sapien 



<220> 

<221> miac_feature 

<222> (1)...(401) 

«223> n = A,T,C or 6 



<400> 273 

cagcaeeatg aagatcaaga ccatcgcacc cccagagcgc aagtacccgg cgcggatcgg £0 

cggctccatc ctggcctcac Egtccacctt ccagcagatg tggatcagca agcaggagta 120 

cgacgagtcg ggcccctcca ccgtccaccg caaatgcttc taaacggacc cagcagatgc lao 

gtagcatttg ctgcatgggt taattgagaa tagaaatttg cccctggcaa atgcacacac 240 

ctcatgctag ccccacgaaa ctggaataag ccttcgaaaa gaaattgtce ttgaagcttg 300 

tatctgatat cageactgga tcgcagaact tgctgctgat tttgaccttg cattgaagtt 360 

aaccgttccc ctcggratta acgtgtcagg gctgagtgnt c 401 

<210> 274 
«211> 401 
<212> DHA 
<213> Homo eapien 



e400> 274 

ccacccacac ccaccgcgcc ctcgttcgcc tcttctccgg gagccagtcc gcgccaccgc SO 

cgccgcccag gccatcgcca ecccccgcag ccatgtccac caggtccgtg tcctcgtcct 120 

cctaccgcag gatgttcggc ggcccgggca ccgcgagccg gccgagctcc agccggagct ISO 

acgtgaccac gtccacccgc acceacagcc cgggcagcgc gctgcgcecc agcaccagcc 240 

gcagcctcta cgcctcgtcc ccgggcggcg tgtatgccac gcgctcctct gccgtgcgcc 300 

tgcggagcag cgtgcccggg gtgeggctcc tgcaggaccc ggcggacctc tcgctggccg 360 
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acgccatcaa caccgagttc aagaacaccc gcaocaacga g 

<210> 275 
<211> 401 
<212> DNA 
<213> Homo sapien 



<400> 275 

ccacttccac cactttgtgg agcagtgcct tcagcgcaac ccggatgcca ggtatccctg 
ctggcctggg cctgggcttc gggagagoag agggtgctca ggagggtaag gccagggcgt 
gaagggactt acctcccaaa ggttccgcag gggaatctgg agceacacac aggagggatc 
agctcctggg tgtgtcagag gccagcctgg ggagctctgg ccactgettc ccatgagctg 
agggagaggg agaggggacc cgaggctgag gcataagcgg caggacetcg ggaagctggg 300 
gacacggcag tgatgctgcg gtctctcctc ccctttccct ccaggcccag Cgccagcacc 360 
ctcctgaacc actctttctt caagcagatc aagegacgtg c 

<210> 276 
<211> -401 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 



401 



<220> 

<22l» misc_f eature 
<222> (11 . . . (401) 
<223> n = A,T,C or G 



<400> 276 

tctgatattg ncacccttga gccacecaag tcagaagaaa ttggaaatca agaagttgtc 
attgttgaag aagcacagag cccagaagac tttaacacgg gctcttcctc tagcagccag 
tataccttcc gtcagccaga aaetgtactt tcatctcagc ctagtgatga cgaaccaagt 
agtgatgaaa ccagtaacca gcccagtcct gcctttagac gacgccgtgc taggaagaag 
accgtttctg cttcagaatc tgaagaccgg ctagCtggtg aacaagaaac tgaaccttet 
aaggagtcga gtaaacgtca gttcagtagt ggtctcaata agtgtgttat acttgcttCg 
gtgattgcaa coagoatggg atttggccat ttceatggca c 



60 
120 
130 
240 
300 
360 
401 



<210> 277 
<211> 401 
<212> DNA 
<213> Homo sapien 



c220> 

<221> raisc_feacure 

e222> (1) . . . (401) 

<223> n - A,T,C or G 



<400> 277 

aactttggca acatatetca gcaaaaacta cagctatgtt attcatgcca aaataaaagc 

tgtgcagagg agtggctgca atgaggtcac aacggtggtg gatgtaaaag agatcttcaa 

gecctcatca cccatccctc gaactcaagc cccgctcatt acaaattctt cctgccagtg 

cccacacatc ctgccccacc aagatgtcct caccatgtgt cacgagnggc gctcaaggat 

gatgcttcct gaaaatcgct tagttgaaaa atggagagat cagcttagca aaagatccat 

acagtgggaa gagaggctgc aggaacagcg ganaacagtt caggacaaga agaaaacagc 

cgggcgcacc agtcgtagta atccccccaa accaaaggga a 



<210> 278 
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<211> 401 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feaeure 
<222> (1) .7. 1*01) 
<223> n - A,T,C or Q 



<400» 27S 

aatgagtgcg agaccacaaa tgaatgccgg gaggatgaaa tgtgttggaa ctaccatggc SO 

ggcttccgtt gttatccacg aaatccttgt caagatccct acactctaac accagagaac 130 

cgatgtgtct gcccagtctc aaatgccatg tgccgagaac Cgecccagtc aatagtctac 130 

aaatacatga gcatccgatc tgataggtct gtgccatcag acatcttcca gatacaggcc 240 

acaactattt atgccaacac catcaatact tttcggatta aatctggaaa tgaaaatgga 300 

gagtctacct acgacaacaa anccctgtaa gcgcaatgct tgtgctcgtg aagncattat 360 

caggaccaag agaacatatc gtggacctgg agatgctgac a 401 

<210> 279 
<211> 401 
<212> DNA 
<213> Homo aapien 



<220> 

<22l> mioc_feature 
<222> (1) .7. (401) 
<223> n • A, T, C or G 

<400> 279 

aaattattgc ctctgacaca tacctaagcn aacanaacat taatacctaa gtaaacataa 60 

caccacttgg agggttgcag nctctaantg aaactgtatt tgaaactctc aagtacacec 120 

caggaaacaa gcatgaacgg cagCcCagaa taccagaaac acctacttgg gtagcttggn 130 

gccattatcc tgcggaatct gatatgtctg gnagcacgcc attgatggga cacgaagaca 240 

tcettggaaa tgatgagatt atttcctgtg ttaaaaaaaa aaaaaatctt aaactcctac 300 

aaCgtgaaac tgaaactaat aattttgatc ctgatgcacg ggacagcgta tctgtaccag 360 

gccctaaaca acaaaagnta gggngacaag nacatgttcc t 401 

<210> 290 
<211> 326 
<212> DNA 
<213> Homo sapien 



<400> 230 

gaagtggaae tgtataactc aattcgataa ttgatcteat gggctttccc cggaggaaag 60 

gtttttttcg ttgttttttt tttaagaact tgaaactcgt aaactgagat gtcegtagct 120 

tttttgccca tctgtagtgt aegtgaagat tccaaaacct gagagcactt tttctttgtt 180 

tagaatcatg agaaaggcac tagatgactt taggatttgc atttttccct tcattgcctc 240 

acttcttgtg acgccttgtt ggggagggaa aectgtteat cttttcctac aaataaaaag 300 

ctaagactct acatcgcaaa aaaaaa 326 



<210> 281 

«2U> 374 

<212> DNA 

<213> Homo sapien 
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<*0Q> 231 

caacgcgttt gcaaatattc ccctggtagc ctacttcctt acccccgaat attggtaaga 60 

tcgagcaatg gcCCcaggac atgggttctc ttcccccgtg atcattcaag tgcccactgc 12 0 

atgaagactg gcttgtctca gtgtttcaac ctcaocaggg ctgtctcttg gtccacacct 18 0 

cgctccctgt tagcgccgta tgacagcccc catcaaatga ccttggccaa gtcacggttt 24 0 

ctccgtggtc aaggtcggtt ggccgattgg tggaaagcag ggtggaccaa aggaggccae 300 

gtgagcagte agcaccagtt ctgcaccagc agcgcctccg tcctagtggg tgttcccgtc 36 0 

tctcctggcc ctgg 374 



<210> 2B2 
<211> 404 
<212> SNA 
<213> Homo sapien 



<220> 

<221> raisc_feature 
e222> (1) . . . (404) 
<l223> n = A.T.C or G 



c400> 282 

agtgtggtgg aattcccgca tcctanncgc cgactcacac aaggcagagt ngccacggag 
aaaattccag tgtcagcatt cttgctcctt gtggccctct cctacactct ggccagagac 
accacagtca aacctgnagc caaaaaggac acaaaggact cccgacccaa actgccccan 180 
accctctcea gaggttgggg tgaccaactc atetggactc anacatatga agaagcccta 240 
tataaatcca agacaagcaa caaacccttg atgattattc atcacttgga tgagtgccca 300 
cacagtcaag ctttaaagaa agtgtttgct gaaaataaag aaatccagaa attggcagag 360 
cagtttgtcc cccccaatct ggtttatgaa acoactgaca aaca 

<210> 283 
<211> 184 
<212> DNA 
<213> Homo sapien 



60 
12 0 



404 



<220> 

<221> miac_f eature 
<222> (1) . . . (184) 
<223> n - A,T,C or G 



<400> 293 

agtgtggtgg aattcacttg cttaanttgt gggcaaaaga gaaaaagaag gattgatcag 
agcactgtgc aatacagttt cattaactcc ttccctcgct cccccaaaaa tttgaatttt 
tttttcaaca ctcttacacc tgttatggaa aatgtcaacc tttgtaagaa aaccaaaata 



<210> 284 
c211> 421 
<212> DNA 
<213> Homo sapien 



<220> 

c221> misc_feature 
<222> (1) . . . (421) 
<223> n = A,T,C or 0 



<400> 2B4 
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ctattaatcc tgccacaata tttttaatta cgtacaaaga tctgacatgt cacccaggga 60 

cceatttcac ccactgctct gtttggccgc cagtcttttg tctctctctt cagcaatggt 120 

gaggcggata ccctttcetc ggggaanana aatccatggc ecgttgccct tgccaataac 180 

aaaaatgttg gaaagtcgag tggcaaagct gtegceattg gcatctttca cgtgaaccac 24 0 

gtcaaaagat ccagggtgcc tetctccgtt ggtgaecaca ccaactcttc ctaggttagc 300 

acctccagtc accatacaca ggttaccagt: gtcgaacttg atgaaatcag taaccctgcc 360 

agnccccaaa tcaatctgaa tggtatcatt caccttgatg aggggaccgg ggtagcggat 420 

9 421 



<210> 285 
<211> 361 
<212> DNA 
<213> Homo aapien 

<220> 

<22i> miac_£eature 
<222> (1) . . . (361) 
<223> a - A,T,C or 0 



<400> 285 

ctgggtggta actctttatt tcattgtccg gaanaaagac gggagtggga acagggtgga 60 

caetgtgcag gcttcagctt ccaccccggg caggattcag gctatctggg accgcagggn 120 

ccgccaggtg cacagccctg gctcccgagg caggcaggca aggtgacggg actggaagcc 180 

cttttcanag ccttggagga gccggtcegt ccacaagcaa tgagtgccac cctgcagttt 240 

gcaggggatg gar.aaacagg gaaaeactgt gcatccctca cagccaacag tgtaggtctt 300 

ggtgaagccc cggcgctgag ccaagcccag gctgttccag ggagccacga aaetgcaggt 360 



<210> 286 
<211s 336 
<212> DNA 
<213> Homo aapien 



<220> 

<22l> miocfeature 
<222> (1) . . . (336) 
<223> n - A.T,C or G 



<400> 286 

Ettgagtggc agcgccttta ttegtggggg ccttcaaggn agggtcgtgg ggggcagcgg 60 

ggaggaanag ccganaaact gtgtgaccgg ggcotcaggt ggtgggcatt gggggctcct 120 

ctegcaziatg cccattggca tcaccggtgc agccatcggt ggcagcgggt accggtcctt 180 

tcttgttcaa eatagggtag gcggcagcca cgggtccaae tcgcttgagg ctgggccctg 240 

ggegctccac -ttgtgttcc angagcatgt ggttctgtgg cgggagcccc acgcaggccc 300 

tgaggatgtc ctcgacgcag ctgcgctggc ggaaaa 336 

<210> 287 
<211> 301 
<212> DNA 
<213> Horao sapiezi 



c220> 

<221> raisc_f eature 
<222> (1) .7. (301) 
<223> a - A,T,C or G 
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<400s 287 

tgggtaccaa acctntttat ttgaaggaat ggnacaaatc aaanaactta agnggatgtt 

ttggtacaac tcatanaaaa ggnaaaggaa accccaacat gcatgcnctg cctcggngac 12 0 

cagggaagtc accccacggc tatggggaaa ttancccgag gcttancttt cattatcact 18 0 

gtctcccagg gngngcttgt caaaaanata ttccnccaag gcaaattcgg gcgcccccat 240 

nttgcncaag ttggtcacgt ggtcacccaa ttccttgatg gctttcacct gctcattcag 300 

g 



60 



301 



<210> 268 

<211> 358 

<212> DNA 

<213> Homo aapien 



<220> 

<221> misc_f eature 

<222> (1) . . . (358) 

<223> n - A,T,C or G 



<400> 288 

aagttttcaa actttttatt tgcatattaa aaaaattgng cattccaaea attaaaatca 

ctcgaacaaa aaaaaaaatg gcaccctgac Caaactgcat tacagcctgc aggaeacott 120 

gggccagctt ggttttactc tanatttcac tgtcgtccca ccccacttct tccaccccac 180 

ttcttccttc accaacatgc aagtectttc cttccctgcc agccanacag atagacagat 240 

gggaaaggca ggcgcggcct tcgccgtcag tagttctctg atgcgaaagg ggcagcacag 300 

tcatctaaac ttgatccaac ctcttcgoat cttacaaagt taaacageta aaagaagt 3S8 



SO 



<210> 289 
<211> 462 
<212> DNA 
<213> Homo aapien 

<220> 

<221> misc_feature 
<222> (1) . . . (462) 
<223> n - A,T,C or O 



<400> 289 

ggcatcagaa atgctgttta tttetctgoc gcccccaagc tggctggcct ttgcagagga SO 

gcagacaaca gatgcatagt tgggganaaa gggaggacag gttccaggat agagggtgca 120 

ggctgaggga ggaagggtaa naggaaggaa ggccaccctg gatccccaca tttcagtcte 180 

anatgaggac aaagggacCc ccaagccccc aaatcatcan aaaacaccaa ggagcaggag 240 

gagcttgagc aggecccagg gagcetcana gccataccag ccactgtcta cttcccatcc 3 00 

tcctctccca ttccctgtct gcttcanacc acetcccagc taagccccag ctccattccc 3S0 

ccaatcctgg cccttgccag cttgacagtc acagcgcctg gaattccacc actgaggcttt 420 

ctcccagttg gattaggacg tcgccctgtt agcacgcegc cc 462 



<210> 290 

<211> 481 

<212> DMA 

<213> Homo aapien 



<220> 

<221s misc_f«ature 
<222> (1) . . . (481) 
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<223> a ■ A,T,C or G 



<400> 290 

tactttccta aactttatta aagaaaaaag caataagcaa tggnggtaaa tccccanaac £0 

acacccaatt tectgggctr ccccccccga gaacgtgaca ctttgatttc caaacatgcc 120 

anaagcgtat ggttcccaac tgtactaaag taggtganaa gctgaagtcc tcaagtgtcc 180 

accttccaac ttctcccagt ctgtggtctg tctttggatc agcaaeaatt gcctgaacag 240 

ctactatggc ttcgttgatt tttgtctgta gctctctgag ctcctctatg cgcagcaatc 300 

gcanaatttg agcagcttca ttaanaactg catctcctgt gccaaaacca anaacacgct 360 

egtctaaagc aacaggeaag cccccttttg tttgaCCtgc ctcancaact gcatcctgtg 420 

tcaggcgctc ctgaaccaaa atccgaatcg ccttaagcat caccaggtaa tcatcacgac 480 

g 432 



<210> 291 
<211> 381 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> mlsc_f eature 
<222» (1) .7. [381) 
<223> n > A,T,C or G 



<400> 291 

ccatagtaat gtaaaaccat tcgtttaact ccaaatcaaa tcactttcac aacagtgaaa 60 

atcagtgacc ggttaaggng tgccactgta catatcatca ttttctgact ggggtcagga 120 

cccggtccta gtecacaagg gtggcaggag gagggcggag gccaanaaca cagaaaacac 1B0 

acaaaanaaa ggaaagctgc cctggcanaa ggatgaggng gtgagcttgc cgaaggatgg 240 

tgggaagggg gctccctgtt ggggccgagc caggagtccc aagtcagctc tcctgcctca 300 

cttagctcct ggcanagggt gagtggggac ctacgaggtc caaaatcaaa tggcatttgg 360 

ccagcctggc tttaccaaca g 331 



<210> 292 
<211> 371 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_£eature 
<222> (1) . . . (371) 
<233> n - A,T,C or G 



<400> 292 

gaaaaaataa tccgcttaat tgaaaaacct gnaggatact attccactcc cccanatgag 60 

gaggctgagg anaccaaacc cctacatcac ctcgcagcca ctcccgatac tcttcacgag 120 

gcagcaggca aagacaattc ccaaaacctc nacaaaagca attccaaggg ctgctgcagc 180 

taccaccanc acattcttcc tcagccagcc cccaatcttc tccacacagc cctccttatg 240 

gatcgccttc Ccgttgaaat taaccccaca gcccacagta acattaatgc ancaggagtc 300 

ggggactcgg ttcttcgaca tggaagggat tttcccccaa tctgtgtagt tagcageccc 360 

acagcactta a 371 



<210> 293 

<211> 361 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 
<222> !l) . . ■ (361) 
<223> n » A,T,C or G 



<400> 293 

gatttaaaag aaaacacttt attgttcagc aattaaaagt tagccaaata tgtatttttc 60 

tccataattt attgngatgt tatcaacatc aagtaaaatg ctcattttca tcatttgctc 12 0 

ctgttcatgt tttctcgaac acgtcttoaa ttttccttcc aaaatgctgc atgccacact ISO 

tgaggtaacg aagcanaagc acttttaaac atgacagcca anaacattca tctacagcaa 240 

octatatgoc caatacatgc cgcgtgatcc tagtagtttt ctcacaaect cctacaagtt 30 0 

tttggaaaac atctgttatg atgactttca tacaccctca cctcaaaggc tttcttgcac 36 0 

36 X 

c 



<210> 294 
<211> 391 
<212> DNA 
<213> Homo aapien 



c220> 

<221> miac_feature 
<222> (1) . . . (391) 
<223> n - A,T,C or G 



c400> 294 

tatttcaaag tttaattaeg attcanaaaa aatcgagcga ataacttcct ctgaaaaaat 
atattgactc cgtatanacc acagttattg gggganaagg gctggtaggt taaattatcc 
tatttttttat tccgaaaatg atattaatan aaagtcccgt ttccagtctg attataaaga 
tacatacgcc caaaatggct ganaataaat acaacaggaa atgcaaaagc egtaaagcta 
agggcacgca ananaaaatc tcanaatacc caaagnggca acaaggaacg tttggctgga 
aettgaagct atttcagtca tctttgtctt tggctccatg ttteaggatg cgcgtgaact 
cgatgtaatt gaaattcccc tttttatcaa t 



<210> 295 
<211> 343 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 
360 
391 



<220> 

<221> miac_feature 
<222> (II . . - (343) 
<223> n - A,T,C or G 



<400> 295 

ttcttttgtt ttattgataa cagaaactgt gcataattac agatttgatg aggaatctgc 
aaataataaa gaatgtgtcc actgceagca aaatacaatt attccatgcc ctctcaacat 
acaaatatag agttcttcac accanatggc totggtgtaa caaagccact ttanatgttt 
aattgtgctc ctacaaaacc ttcanagcat gaggtagtct cntttaccta otiacattttc 
cacatttcca ttatcacact tttagtgago taaaatcctt ttaacacagc ctgcggatga 
tctttcacaa aagccaagcc tcatttaeaa agggtttatt cct 



<210> 296 
<211> 241 
<212> DMA 
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<213> Homo sapien 
«220> 

<22l> misc_f eature 
e222> (1> . . . (241) 
<223> n = A,T,C or G 

e400> 236 

ttcttggata ttggttgttt ttgtgaaaaa gtttttgttc tccttctcag tcaactgaat 60 

tatttctcta ctttgccctc ctgatgccca catgananaa cttaanataa tttctaacag 120 

cttccacttt ggaaaaaaaa aaaocctgtt ttcctcacgg aaccccagga gttgaaagtg 180 

gatanatcgc tctcaaaatc taaggccctg ttcagcttta cattatgtta cctgacgttt 240 



<210> 297 
<211> 391 
<212> DHA 
<213> Homo sapien 

<220> 

c221> misc_£eature 
<222> (1).7.(391) 
<223> n » A,T,C or G 

<400> 297 

gttgtggctg anaatgctgg agatgctcag ttctctocct cacaaggtag gccacaaatc 60 

cttggtggtg ccctcacatc tggggtctcc aggcaccagc caegcctgcc gaggagtgct 120 

gtcaggacan accatgtccg tgctaggccc oggcacagcc caaccactcc ccatccaagC 180 

ccctcccagg Cttctggtcc cgatgggcaa ggaegacccc tccagtggct ggtaccccac 240 

catcccacta cccctcacac gctctcactc tccatcaggt ccccaatcct ggcttccctc 300 

ttcacgaact ctcaaagaaa aggaaggata aaacctaaat aaaccagaca gaagcagccc 3 60 

tggaaaagta caaaaagaca gccagaggtg t 3 91 

<210> 29B 
<211> 321 
<212> DNA 
<213> Homo aapien 

<220> 

<22l> miac_feature 
<222> (1)...(321) 
<223> n = A,T,C or G 

<400> 298 

caagccaaac cgtncccagc tttattaaan atactttcca taaacaatca tggtatctca 60 

ggcaggacat gggcanacaa tcgttaacag tatacaacaa ctttcaaacc cccctnttca 120 

atggactacc aaaaatcaaa aagccactat aaaacccaat gaagtcttca tccgatgctc iso 

tgaacaggga aagtctaaag ngagggttga cacttcacat ttagcatgtt gtttaacaac 240 

ttttcacaag ccgaccctga ctttcaggaa gcgaaatgaa aatggcanaa tttatctgaa 300 

natccacaat ctaaaaatgg a 321 

<210» 299 
c211> 401 
<212> DNA 
<213> Homo sapien 
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<220> 

<221> misc_feature 

<222> (1) . . . (401) 

<223> n = A,T,C or G 

<400> 299 

tatcataaag agtgtegaag tttatttatt atagcaccat tgagacactt tgaaattgga 6 0 

annggtaaaa aaataaaaca aaaageatee gaattgtatt tggnggaaca gcaaaaaaag 120 

agaagtatca ttcttctttg tcaaattata ctgtttccaa acatcctgga aacaaataac 18 0 

eggaattttg tcggtcactt gcactggttg acaagatcag aacaagagga acacatatgg 24 0 

agttaaattt tttttgttgg gatttcanat agagtttggt tcataaaaag caaacagggc 300 

caacgtccac accaaattct tgatcaggac caccaatgtc atagggngca atatctacaa 360 

taggtagtct cacagccttg cgtgttcgat atccaaagac t 401 

<210> 300 
<211> 168 
<212> DBA 
<213> Homo aapien 

<220> 

<22l5 tniac_£eature 

<222> (1) . . . (188) 

<223> n ■> A,T,C or G 

<400> 300 

tgaatgcttt gtcatattaa gaaagttaaa gtgcaataat gcttgaanac aaeaagtggt 60 
ggtgtatctt gtttctaata agataaactt ttttgtcttt gctttatctt attagggagc 120 
tgtatgtcag cgcataaaac atactgtgtg gtataacagg eetaataaat tctttaaaag 
gaaaaaaa 

<210> 301 
<211> 291 
<212> DHA 
<213> Homo aapien 

<400> 301 

aagattttgt tttaetttat tatggctaga aagacaccgt cacagccaaa aCcggcaatg 



180 
186 



60 



acactaaaga aatcctctgt gcctctcaat atgcaaatac atttcctcca agagtcgccc 120 



tggtgtgact ccaagagttc atgttaactt cttttctgga aacttccttt tctCagttgt 180 
tgtattcttg aagagcctgg gccatgaaga gcttgcctaa gttttgggea gegaactcct 240 
tgatgttctg gcagtaagtg tttatctggc ctgcaatgag cagcgagtcc a 291 

<210> 302 
<211> 341 
<212> DNA 
c213> Homo aapien 

<220> 

<221» mi8c_feature 
<222> (1) . . . (341) 
<223> n = A,T,C or G 

<400> 302 

tgatctttca taattttatt aaatnatcac tgggaaaaot aatggttcgc gtatcacaca 60 
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attacactac aatctgacag gagtggcaaa accagccaac ggaatccagg taaagtacaa 120 

aaacgccacc ttttattgtc ctgtcttact tctcgggaag gagggttcta ctttacacat 1B0 

tccatgagcc agcagtggac Ctgagttaca atgtgtaggt tccctgtggt tatagctgca 24 0 

gaagaagcca tcaaattctt gaggacttga catctctcgg aaagaagcaa actagtggat 300 

cccccgggct gcaggaatcc gatatcaagc ttatcgatac c 341 

<210> 303 
<211> 361 
*212> DNA 
<213> Homo sapien 

<220> 

<221> mis c_f eature 
<222> U)..-<361) 
<223> n • A,T,C or G 

<400> 303 

tgcagacagt aaatnaattt tatttgngtc cacagaacat actaggcgat ctcgacagtc 
gctccgtgac agcccaccaa cececaacec cntaccccgc agccacccca aaggcgactt 
oaanaanatg gaaggatctc acggatctca ttcctaatgg tccgccgaag tctcacacag 
tanacagacg gagttganat gctggaggac gcagtcacct cctaaaetta cgacccacca 
ccanacctca tcccagccgg gacgtcctcc cccacccgag tcctccccat ttcttctcct 
actttgccgc agttccaggn gtcctgcctc caccagtccc acaaagctca acaaacacca 
a 

<210> 304 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (301) 
<223> a - A.T,C or O 

<400> 304 

ctctttacaa cagcctttat ttncggccct tgatcctgct cggatgccgg cggaggccct 
tagctccgcc cgceaggccc tgtgccgcct ccccgcaggc gcanacccac gaacacggtg 
ctcaggggct tgaggccgta ctcccccagc gggagctggt cctccagggg cttcccctcg 
aaggtcagcc anaacaggtc gtcccgcaca ccctccagcc cgcccacttg ctgcctcagg 
cgggccacgg tctgcgtcag ccgcacctcg taggtgctgc tgcggccctt gttattcctc 
a 

<210> 305 
<211> 331 
<212> DNA 
<213> Homo sapien 

<220> 

<221> miac_f eature 
<222> (1) .7. (331) 
<223> n • A,T,C or G 

<400> 305 

ganaggctag taacatcagt tttattgggt tggggnggca accatagcct ggctgggggn SO 



so 

120 
ISO 
240 
300 
360 
361 



60 
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180 
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gqggctggcc ctcacaggte gctgagttcc agcagggtct ggeccaaggc ccggtgaatc 

ccgacgttct cctccttggc actggccaag gtctcttcca ggtcatcgat ggttttctcc 

aactttgcca canacctctc ggcaaactct gctcgggtct cancctcctt cagcttctcc 

tccaacagtt tgatctcctc ttcatattta tcttctttgg gggaatactc ctcctctgag 

gccaecaggg acttgagggc ctggtccatg g 

<210> 306 
<211> 457 
<212> DNA 
<213> Homo sapien 

<400> 306 

aatatgtaaa ggtaataact tttattatat taaagacaat gcaaacgaaa aacagaattg 

ageagtgcaa aatttaaagg accgttttgt tctcaaagtt gcaagtttca aagccaaaag 

aatcatatgt atcaaatata taagtaaaaa aaagttagac tttcaagcct gtaatcccag 

cacctcggga ggctgaggca ggtggatcac taacattaaa aagacaacat tagattttgt 

cgatttatag caattttata aatatataac tttgtcactt ggatcctgaa gcaaaataat 

aaagtgaatt tgggattttt gtacttggta aaaagtttaa caccctaaat tcacaaccag 

tggatccccc gggctgcagg aattcgatat caagcttatc gataccgtcg acctcgaggg 
ggggcccggc acccaattcg ecctatagtg agtcgta 

<210> 307 

<211> 491 

<212» DNA 

<213> Homo sapien 

<400> 307 

gtgcttggac ggaacccggc gctcgttccc caccccggcc ggccgcccat agccagccct 
ccgtoacctc ttcaccgcac cctcggaccg ccccaaggcc cccgccgccg ctccagcgcc 
gcgcagccac cgccgccgcc gccgcctctc cttagtcgcc gccatgacga ccgcgtccac 
otcgcaggtg cgocagaact accaccagga ctcagaggcc gccatcaacc gcoagaccaa 
cctggagctc tacgccccct acgtttaccc gtccatgtct taccactttg accgcgatga 
tgtggctctg aagaactttg ccaaatactt tcttcaccaa tctcatgagg agagggaaca 
cgctgagaaa ccgatgaagc tgcagaacca acgaggtggc cgaatettcc ttcaggatat 
caagaaacca gactgtgatg actgggagag cgggccgaat gcaatggagt gtgcattaca 
tctggaaaaa a 

<210> 308 
<211> 421 
<212> DNA 
<213> Homo sapien 

<400> 30B 

ctcagcgctt cttctttctt ggtttgatcc tgactgctgt catggcgtgc cctctggaga 
aggccctgga tgtgatggeg tccaccttcc acaagtactc gggcaaagag ggtgacaagt 
ccaagctcaa caagtcagaa ctaaaggagc tgctgacccg ggagctgccc agctecctgg 
ggaaaaggac agatgaagct gctttccaga agctgatgag caacttggac agcaacaggg 
acaacgaggt ggacttccaa gagtactgtg tcttcctgtc ctgcatcgcc atgatgtgta 
acgaattctt tgaaggcttc ccagataagc agcccaggaa gaaatgaaaa ctcctctgat 
gtggttgggg ggtctgccag ctggggccct ccctgtcgcc agtgggcact tttttttttc 
c 



120 
1B0 
240 
300 
331 



eo 

120 
180 
240 
300 
360 
420 
457 



60 
120 

iao 

240 
300 
360 
420 
480 
491 



60 
120 
180 
240 
300 
360 
420 
421 



<210> 309 
e211» 321 
<212> DNA 
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<213> Homo aapien 



<400> 309 

accaaatggc ggatgacgcc ggtgcagcgg gggggcccgg gggccctggt ggccctggga 60 

tggggaaccg cggcggcttc cgcggaggtt tcggcagCgg catccggggc cggggtcgcg 120 

gccgtggacg gggccggggc cgaggccgcg gagctcgcgg aggcaaggcc gaggataagg 18 0 

agtggatgcc cgecaccaag ttgggccgct tggtcaagga catgaagatc aagtccctgg 240 

aggagatcta tctcttctcc ctgcccatta aggaatcaga gatcaccgar ttcctcctgg 3 00 

gggcctctct caaggatgag g 3 21 



<210> 310 
<211> 331 
<212> DNA 
<213> Homo aapien 



<400> 310 

ttaaccagcc atattggctc aataaatagc ttcggtaagg agteaatttc cttctagaaa SO 

tcagtgccca ttctccctgg aaactcaatt ttaaatagtc caattccacc tgaagecaag 120 

ctgttgtcat tttcattcgg tgacactctc ccccatgaca cccagaaggg gcagaagaac 180 

cacatttttc atttatagat gcttgcacec cttgcattaa aattattttg aaggggtcgc 240 

cecattggat ggcttttttt tttttcctcc agggagaagg ggagaaatgt acttggaaat 300 

taatgtatgt ttacatctct ttgcaaattc ctgtacatag agacatattt tctaagtgcg 360 

aacgtaacaa catactgtga a 381 

<210> 311 
<211> S38 
<212> DKA 
<213> Homo aapien 



<400> 311 

tttgaattta caccaagaac ttetcaattaa aagaaaatca tgaatgctcc acaatttcaa 60 

cataccacaa gagaagttaa tttcttaaca ttgtgttcta tgattatttg taagaccttc 120 

accaagtcct gatatctttt aaagacatag ttcaaaactg cccttgaaaa tctgtattct 180 

tgaaaatatc cttgttgtgt attaggtttt ta&ataccag ctaaaggatt acctcactga 240 

gtoaccagta ccctcctatt cagctcccca agatgatgtg tttttgctta ccctaagaga 300 

ggttttcttc ttatttctag ataatccaag tgcttagata aattatgttt tctttaagtg 360 

tctatggtaa actcttttaa agaaaattta atatgttaCa gctgaatctt tttggtaact 420 

ttaaatcttt atcatagact ctgtacatat gttcaaatca gccgctegcc tgatgtgtgt 430 

accatcggtg ggatgacaga acaaacacat tcatgatcat gaataatgtg ctttgtaa 538 

<210> 312 
<211> 176 
<212> DNA 
<213> Homo aapien 



<400> 312 

ggaggagcag ctgagagata gggtcagtga atgcggttca gcccgctacc tctcctgtct 60 

tcatagaacc attgccttag aaccattgta tgacacgttt tttgttggtt aagccgtaag 120 

gttttgttct ttgtgaacat gggtattttg aggggagggt ggagggagta gggaag 176 

<210> 313 
<211> 396 
<212> DNA 
<213> Homo sapien 
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60 
120 



<400> 313 

ccagcacccc caggccctgg gggacccggg ttctcagact gccaaagaag ccttgccatc 
tggcgctccc atggctcttg caacatctcc ccttcgtttt tgagggggtc atgccggggg 
agccaccagc ccctcactgg gttcggagga gagtcaggaa gggccaagca cgacaaagca 130 
gaaaeatcgg atttggggaa cgcgtgtcaa tcccttgtgc cgcagggctg ggcgggagag 240 
actgttctgt tccttgtgta actgtgttgc cgaaagacta cctcgttctt gtctegatgt 300 
gtcaccgggg caactgcctg ggggcgggga tgggggcagg gtggaagcgg ctccccattt 360 
tataccaaag gtgctacatc tatgtgatgg gtgggg 396 

<210> 314 
<211> 311 
<212> DNA 
<213> Homo sapien 

<400> 314 

ccccaacatc ctcagagagg actggaagcc agtcctcacg ataaactcca taatttatgg 60 

cccgcagtat ctcttcttgg agcccaaccc cgaggaccca ccgaacaagg aggccgcaga 120 

ggtcctgcag aacaaceggc ggctgttcga gcagaacgtg cagcgctcca tgcggggtgg 130 

ccacatcggc tccacccacc ttgagcgctg cctgaaaCag ggttggcgca tacccacccc 240 

cgccacggcc acaagccctg gcaecccctg caaatattta ccgggggcca tgggtagggg 



300 
311 



60 



tttggggggc g 

<210> 315 

<211> 336 

<212> DNA 

<213> Homo sapien 

<400> 315 

tttagaacat ggttatcatc caagactacc ctaccctgca acattgaact cccaagagca 

aatccacatt cctcctgagt tctgcagctt cCgtgtaaat agggcagctg tcgtctatgc 120 

cgtagaatca catgatctga ggaccattca tggaagctge taaacagcct agtctgggga 180 

gtcttccaca aagttttgca cggagcaaac aaacaggatc aaactaggtt tggttccctc 240 

agcccectaa aagcataggg ctcagcctgc aggcttcctt gggcttcccc tgtgtgtgta 300 

gttctgtaaa cactatagca tctgttaaga tccagt 33 6 

<210> 316 
<211> 436 
<212> DNA 
<213> Homo sapien 

<400> 316 

aacatggtct gcgtgcctta a'gagagacgc ttcctgcaga acaggacctg actacaaaga 60 

atgcttccat cggaattgtt ggtaaagact tggagtttac aatctatgat gatgatgatg 120 

tgtctccatt cctggaaggt ctcgaagaaa gaccacagag aaaggcacag cctgctcaac 180 

ctgctgatga acctgcagaa aaggctgatg aaccaatgga acattaagtg ataagccagt 240 

ctatatatgt attatcaaat atgtaagaat acaggcacca catactgatg acaataatct 300 

atactctgaa ccaaaagttg cagagtggtg gaatgctatg ttttaggaat cagtccagat 360 

gtgagttttt tccaagcaac ctcactgaaa cctatataac ggaatacatt tttctttgaa 420 
agggtctgta taatca 

<210> 317 
<211> 196 
<212> DNA 
<213> Homo sapien 



436 
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<400> 317 

tatccctcgt gaagatgata Cactattttt gttaagcgtg tctgtattta tgtgtgagga 
gctgctggct tgcagtgcgc gtgcacgtgg agagctggtg cccggagatt ggacggcctg 
acgctccctc ccctgccctg gtccagggaa gctggccgag ggtcctgget cctgaggggc 
afcctgcccct ccccca 

<210> 318 
«211> 381 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (381) 
<223> n ■ A,T,C or S 

<400> 318 

gacgcttnng ccgtaacgae gatcggagac atcctgctgt tcgggacgtt gctgatgaat 60 

gccggggcgg tgctgaactc taagctgaaa aagaaggaca cncagggctt tggggaggag 120 

tncagggagc ccaacacagg cgacaacatc cgggaattct tgctgancct cagatacttt 180 

cnaatcttca tcnccctgtg ganeatcttc atgatgttct gcacgattgt gctgntcggc 240 

tcttgaatcc ca&cgatgaa accannaact caccttcccg ggatgccgan tctccactcc 300 

tccattcctg atgacttcaa naatgttttt gaccaaaaaa ccgacaacct tcccagaaag 360 

tccaagctcg eggtgggngg a 381 

<210> 319 
<211> 506 
<212> DNA 
<213> Homo sapien 

<400> 319 

ctaagcttta cgaatggggt gacaactCat gataaaaact agagctagtg aattagecta 60 

tttgtaaaca cctttgttat aattgatagg atacatcttg gacaCggaat tgttaagcca 120 

cctctgagca gtgtatgtca ggacttgttc attaggttgg cagcagaggg gcagaaggaa 1B0 

ttatacaggt agagatgtat gcagatgtge ccatatatgt ccacacttae attttgatag 24 0 

ccattgatgt aegcatctct tggctgtact ataagaacac attaattcaa tggaaataea 300 

ccttgctaat atettaatgg catagatctg ctaacgaatt ctcttaaaaa catactgtat 360 

tctgttgctg tgcgcttcat tttaaattga gcattaaggg aatgcagcat ttaaatcaga 420 

actctgccaa tgcttttatc tagaggcgtg ttgccatttt tgtcttatat gaaatctctg 480 

ccccaagaaa ggcaggatta cacctt 50S 

<210> 320 
<211> 3S1 
<212> DNA 
<213> Homo sapien 

<400> 320 

ctgacctgca ggacgaaacc atgaagagcc tgacccttct tgccatcctg gccgccttag 60 

cggtagtaac tttgtgttat gaatcacatg aaagcatgga aecttacgaa cttaatccct 120 

tcattaacag gagaaatgca aataccttca tatcccctca gcagagatgg agagccaaag 180 

tccaagagag gatccgagaa cgctctaage etgtccacga gctcaatagg gaagcctgtg 240 

atgactacag acttcgcgaa cgctacgcca tggtttatgg ataoaatgct gcctataatc 300 

gctacttcag gaagcgccga gggaccaaat gagaccgagg gaagaaaaaa a 351 



60 
120 
180 
196 
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<211> 421 
<212> DNA 
<213> Homo sapien 

<400> 321 

ctcggaggcg ttcagctgct tcaagatgaa gctgaacatc tccttcccag ceactggctg 

ccagaaactc attgaagtgg acgatgaacg caaacttcgt actttccatg agaagcgtat 

ggccacagaa getgccgctg acgctctggg tgaagaatgg aagggttatg eggtccgaat 

cagtggtggg aacgacaaac aaggtttccc catgaagcag ggtgccttga cccatggccg 240 

tgtccgcctg ctactgagta aggggcattc ccgttacaga ccaaggagaa ccggagaaag ™ n 

aaagagaaaa tcagttcgtg gctgcattgt ggatgcaaat ctgagcgttc tcaaettggt 

tactgtaaaa aaaggagaga aggatattcc tggactgact gatactacag tgcctcgccg 



<400> 323 

ccgaggtcgc acgcgtgaga cttctccgcc gcagacgcog ccgcgatgcg ctacgtcgcc 

tcctacctgc tggcegccct agggggcaac tccrccccca gcgccaagga catcaagaag 

atcttggaca gcgtgggtat cgaggcggac gacgaccggc tcaacaaggt tatcagtgag 

ctgaatggaa aaaacattga agacgtcact gcccagggta etggcaagct tgccagtgea 

ccCgctggtg gggctgtagc cgtctcCgot gccccaggct ctgcagcccc tgctgctggc 

tctgcccctg ctgcagcaga ggagaagaaa gatgagaaga aggaggagtc tgaagagtca 

gatgatgaca tgggacttgg cctttttgat taaattcctg ctcccctgca aataaagccc 
ttctacacat ctcaa 



<210> 324 
<211> 521 
<212> DMA 
<213> Homo sapien 



60 
120 
180 



300 
360 
420 
421 



<210> 322 
<211> 521 
<212> DNA 
<213> Homo sapien 

<400> 322 

agcagccctc ctgccacagc tccccacccc ctgaaaatgt tcgcctgctc caagtttgtc 6 0 

tccactccct ccttggtcaa gagcacctca cagctgctga gccgtccgcC atctgcagtg 12 0 

gtgctgaaac gaccggagat aotgacagat gagagcctca gcagcttgge agtctcatgt 180 

ccccttacct cactcgtctc tagccgcagc ttccaaacca gcgccatttc aagggacatc 240 

gacacagcag ccaagttcat tggagctggg gccgccacag ttggggtggc tggctccggg 300 

gctgggattg gaactgtgtt tgggagcctc atcattggcc atgccaggaa cccttctctg 360 

aagcaacagc eottctccta cgceattctg ggctttgccc tctcggaggc catggggctc 420 

ttctgtctga tggtagcctt tctcatcctc tttgccatgt gaaggagccg tccccacctc 480 

ccatagttct cccgcgtctg gttggccccg tgtgttcctt C 521 

<210> 323 
<211> 435 
<212> DNA 
<213> Homo Bapien 



60 
120 
180 
240 
300 
360 
420 
435 



£0 

120 



<400> 324 

aggagatcga ctttcggcgc ccgcaagacc agggctggaa cgccgagatc acgctgcaga 
tggtgcagca caagaacogt caggccatcc tggcggtcaa aCccacgcgg cagaagcagc 
agcacctggC coagcagcag cceccetcgc agccgcagec gcagccgcag cttccagcccc ISO 
aaccccagcc tcagoctcag ccgcaaeeco agccccaatc acaaccccag cctcagcccc 240 
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aacccaagcc tcagccccag cagctccacc cgtatccgca tccacatcca cacccacacc 300 

etcatcctca ctcgcaccca caccctcace cgcacccgca tccgcaccaa ataccgcacc 360 

cacacccaca gccgcactcg cagccgcacg ggcaccggct tctccgcagc acctccaact 420 

ccgcctgaaa ggggcagctc ccgggcaaga caaggtettg aggacttgag gaagtgggac 480 

gagcacattt ctattgtctt cacttggatc aaaagcaaaa c 521 



<2X0> 325 
<211> 451 
<212» DNA 
<213> Homo sapien 



<400> 325 

atcttcattt ccattaacct ggaagctttc atgaatattc tcttctttta aaacatttta SO 

acattaetta aaoagaaaaa gacgggccct ttctggetag ttgttacatg atagcagaga 120 

Cacttttact tagattactt tgggaatgag agattgttgt cttgaactct ggcactgtac 180 

agtgaatgtg tctgtagttg tgttagtttg cattaagcat gtataacatc caagtatgcc 240 

atccaaataa gaggcatata cattgaattg ttttcaatcc tctgacaagt tgactcttcg 300 

acccccaccc ccacccaaga cattetaata gtaaatagag agagagagaa gagttaatga 360 

acatgaggta gcgttccact ggcaggatga cttttcaata gcccaaatca attccagtgc 420 

ctccatcaec cgaaccatca acteaatttg a 4 51 



<210> 326 
<211=. 421 
<212> DNA 
<213> Homo sapien 

<220> 

<221> tnisc_f eature 
<:222> (1) .7. (421) 
<223> n = A,T,C or a 



<400> 326 

cgcggtcgta agggctgagg atttttggtc cgcacgctcc tgctcctgac tcaccgctgt 60 

tcgctctcgc cgaggaacaa gtcggccagg aagcccgcgc gcaacagcca tggcttctaa 120 

ggataccgga aaaacacccg tggagccgga ggtggcaatt caccgaattc gaatcaccct 180 

aacaagccgc aacgtaaaat ccttggaaaa ggtgtgtgct gacttgataa gaggcgcaaa 240 

agaaaagaat cCcaaagtga aaggaccagc ecgaatgect accaagactt tgagantcac 300 

tacaagaaaa actccctgcg gtgaaggttc taagacgtgg gatcgtttcc agacgagaac 360 

tcacaagcga ctcattgact tgcacagtcc ttctgagaet gctaagcaga teacttceat 420 

c 421 



<210> 327 
<211> 456 
<212> DNA 
<213> Homo sapien 



<400i 327 

atcttgacga ggctgcggtg tctgctgcca ttctccgagc ttcgcaatgc cgcctaagga 60 

cgacaagaag aagaaggacg ctggaaagtc ggccaagaaa gacaaagacc cagtgaacaa 120 

acccgggggc aaggccaaaa agaagaagtg gtccaaaggc aaagttcggg acaagctcaa 190 

taacttagtc ttgtttgaca aagctaccta tgataaactc tgtaaggaag ttcccaacta 240 

taaacttata accccagccg tggtctctga gagactgaag attcgaggct ccctggccag 300 

ggcagccctc caggagctcc tcagcaaagg acCtatcaaa ctggtttcaa agcacagagc 36 0 

tcaagtaatt cacaccagaa ataccaaggg tggagatgct ccagctgctg gtgaagatgc 420 

atgaataggt ccaaccagct gracatttgg aaaaat 456 
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cctatgaaaa aacetcctac cacteaccct agcaetactt aeatgatatg tctccataco 
cattacaatc tccagcattc cccctcaaac ccaaaaaa 



<210> 331 

<211> 2820 

<212> DHA 

<213> Homo sapiens 



<400> 331 

tggcaaaatc ctggagccag aagaaaggac agcagcattg atcaatctta cagctaacat 60 
getgtacctg gaaaacaatg cccagactca atttagtgag ccacagtaca cgaacctggg 120 



£0 
120 



420 



a 471 



<210> 329 
<211> 471 
<212> DHA 
<213> Homo sapien 

<400> 328 

gtggaagtga catcgccttt aaaccctgcg tggcaatccc tgacgcaccg ccgtgatgcc 

cagggaagac agggcgacct ggaagtccaa ctacttcctt aagatcatcc aactaetgga 

tgattatccg aaacgtttca ttgtgggagc agacaatgtg ggctccaagc agatgcagca 180 

gatcegcatg tcecttogcg ggaaggctgt ggtgctgatg ggcaagaaca ccatgatgcg 240 

caaggccatc cgagggcacc tggaaaacaa cccagcCctg gagaaactgc tgcctcatat 300 

ccgggggaat gtgggctttg tgttcaccaa ggaggacccc actgagatca gggacatgtt 360 

gctggccaat aaggtgccag ccgctgcccg tgctggtgoc attgccccat gtgaagccac 

tgtgccagcc cagaacactg gtcccgggcc cgagaagacc tcctttttcc 

c210> 329 
<211> 278 
c212> DMA 
r2l3> Homo sapien 

<220> 

<221> raisc_feature 
<222> (1) . . . (21B) 
<223> n - A,T,C or G 

c400> 329 

gtttaaactc aagcttggta ccgagcccgg atccactagt ccagtgtggt ggaattctag 60 

aaattgagat gcccccccag gccagcaaat gttccttttt gttcaaagtc catttctatt 120 

ccttgatatt tttctttttt tttttttttt ttgnggatgg ggacttgCga atcttcctaa ISO 

aggtgetate taacatggga gganagcgtg tgcggctcca gcccagcccg ctgctcactt 240 

tccaccctct ctccacctgc ctctggcttc tcaggccc 278 

<210> 330 
<211> 338 
<212> DNA 
<213> Homo sapien 

<400> 330 

ctcaggctttc aaoatcgaat acgccgcagg ccccttcgcc ctattcttca tagccgaata 
cacaaacatt attataataa acaccctcac cactacaatc ttcctaggaa eaacatacga 
cgcactctce cctgaactct acacaacata ttttgtcacc aagaocctac ttctaacctc 



60 
120 
180 



cccgttctta tgaatccgaa cagcataccc ccgactccgc tacgaccaac tcatacaect 240 

. _ _ . . 300 

338 
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gctcctgaac agcatggacc agcagattcg gaacggctcc tcgcccacca gtccctataa 180 
cacagaccac gcgcagaaca gcgtcacggc gcccccgccc tacgcacagc ccagccccac 240 
cttcgatget ctctetccat cacccgccat cccctccaac accgactacc caggcccgca 300 
cagttccgac gtgtccttcc agcagtcgag caccgccaag tcggccacct ggacgtattc 360 
cactgaactg aagaaactct actgccaaac cgcaaagaca tgccccatcc agaccaaggt 420 
gacgacccca cctcctcagg gagctgttac cegcgccatg cctgtctaca aaaaagctga 480 
gcacgtcacg gaggtggtga agcggtgccc caaccatgag ctgagccgtg agttcaacga 540 
gggacagatt gcccctccta gtcatttgat tcgagtagag gggaacagcc atgcccagta 600 
tgtagaagat cccatcacag gaagacagag tgtgctggta ccctatgagc caccccaggt 660 
tggcactgaa ttcacgacag tcttgtacaa tttcacgtgt aacagcagtt gtgttggagg 720 
gacgaaccgc cgtccaattt taatcattgt tactctggaa accagagacg ggcaagecct 780 
gggcegacgc tgctttgagg cccggatccg tgcttgccca ggaagagaea ggaaggcgga 840 
tgaagatagc atcagaaagc agcaagtttc ggacagtaca aagaacggtg atggcacgaa 900 
gcgcccgttt egtcagaaca cacatggtat ccagatgaca tccatcaaga aacgaagatc 960 
cocagatgat gaactgttat acctaccagt gaggggccgt gagacctatg aaatgctgtt 1020 
gaagatcaaa gagtccotgg aactcatgca gtacctccct cagcacacaa ttgaaacgta 1080 
caggcaaeag caacagcagc agcaccagca cttacttcag aaacagacct caatacagtc 114 0 
cccatcttca tatggtaaca gccccccacc tctgaacaaa atgaacagca tgaacaagct 1200 
gccttctgtg agccagccta tcaaccctca gcagcgcaac gcceccactc ctacaaccat 1260 
ccctgatggc atgggagcca acattcccat gaegggcacc cacatgccaa tggctggaga 1320 
catgaatgga ctcagcccca cccaggoact ccctccccca ctctccatgc eatccacctc 1380 
ccactgcaca cccccaccte cgtatcccac agattgcagc attgtcagtt tcttagcgag 1440 
gttgggctgt tcatcatgtc tggactattt cacgacccag gggctgacca ccaectatca 1500 
gattgagcat tactccaEgg atgatctggc aagtcCgaaa atccctgagc aatttcgaca 1560 
tgcgatctgg aagggeaEcc tggaccaccg gcagctccac gaattctccc ccccccctca 1620 
tctcctgcgg accccaagca gtgcctctac agtcagtgtg ggctccagtg agacccgggg 1680 
tgagcgtgtt attgaCgctg tgcgattcac cctccgccag accatctctt tcccaccccg 1740 
agatgagtgg aatg&cttca actttgacat ggatgctcgc cgcaataagc aacagcgcat 1800 
caaagaggag ggggagtgag cctcaccatg tgagctcttc ctatccctct cctaactgcc 1860 
agccccctaa aagcactcct gctraatctt caaagccttc tccctagctc ctccccttcc 1920 
tcttgtctga tttcttaggg gaaggagaag taagaggcta cctctcacct aacatctgac 1980 . 
ctggcatcta attctgattc tggctttaag ccctcaaaac tatagcttgc agaactgtag 2040 
ctgecatggc taggtagaag tgagcaaaaa agagctgggt gtctccttaa gctgcagaga 2100 
tttctcattg acttttataa agcatgttca cccttatagt ctaagactat atatataaat 2160 
grataaatat acagtataga tttttgggtg gggggcateg agtattgttt aaaatgtaat 2220 
tcaaatgaaa gaaaattgag ttgcacttac tgaccatttt ttaatttact tgtcttggat 2260 
ggcttgtcta tacccettcc cttaaggggt atcatgtatg gcgataggta tetagagctt 2340 
aatgctacat gtgagtgcga tgatgtacag actctttcag ttctttggat tctaaacaca 2400 
tgccacatca aacctetgag tagatccatt tccattgctt actatgtagg taagactgta 2460 
gatatgtatt cetttctcag tgttggtata ttttacacta ctgacatttc ctctagtgat 2520 
gatggcccac gttggggtga tttaatccag ttataagaag aagttcatgt ccaaacggtc 2580 
ctctttagtt tttggttggg aatgaggaaa attcttaaaa ggcccatagc agccagttca 2640 
aaaacacccg acgccatgta tccgageata tcagtaaccc ccttaaattt aatacccaga 2700 
tacctcatct tacaatgttg attgggaaaa catctgctgc ccattacaga ggtactaaaa 2760 
ctaaatttca ctactagatt gactaactca aatacacatt tgccactgtt gtaagaattc 2820 

<210> 332 

<211> 2270 

<212> OKA 

<213> Homo sapiens 

<400> 332 

tcgttgatat caaagacagt tgaaggaaac gaattttgaa acttcacggt gtgccaccct 60 
acagtactgc cctgacccct acatccagcg ttccgtagaa acccagctca ttteccttgg 120 
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aaagaaagtt attaccgatc caccatgtcc 
ccagaggttt tccagcatac ctgggatttt 
attgacttga actttgtgga tgaaccatca 
agcatggact gtatccgcat gcaggactcg 
acgaacctgg ggctectgaa cagcatggac 
agtccctata acacagacca cgcgcagaac 
cccagctcca ccttcgatgc tctctctcca 
ccaggcccgc acagtttcga cgtgtccccc 
tggacgtatt ccaccgaact gaagaaactc 
cagatcaagg tgatgacccc acctcctcag 
aaaaaagctg agcacgtcac ggaggtggtg 
gaattcaacg agggacagac cgccccccct 
catgcccagt atgtagaaga tcccatcaca 
ccaccccagg ttggcactga attcacgaca 
tgtgtcggag ggatgaaccg ccgtccaatt 
gggcaagtcc tgggccgacg ctgctttgag 
aggaaggcgg atgaagatag catcagaaag 
gatggtacga agcgcccgct tcgtcagaac 
aaacgaagat ccccagatga tgaactgtta 
gaaatgctgt tgaagatcaa agagtccctg 
attgaaacgt acaggcaaca gcaacagcag 
tcaatacagt ctccatcttc atatggtaac 
atgaacaagc tgccttctgt gagcoagctt 
cccacaacca ttcctgatgg catgggagec 
atggctggag acatgaatgg actcagcccc 
ccatccacct cccactgcac acceccacct 
ttcttagcga ggttgggctg ttcatcatgt 
accatctatc agattgagca ttactccatg 
caatttcgac atgcgatccg gaagggcatc 
tccccttctc atctcctgcg gaccccaagc 
gagacccggg gtgagcgcgt tattgatgct 
ttcccacccc gagatgagtg gaatgacttc 
caacagcgea tcaaagagga gggggagtga 
tcctaactgc cageccccta aaagcactcc 
cctccccttc ctcttgtctg atctcctagg 
taacatctga cctggcatct aattctgatt 



cagagcacac agacaaatga attcctcagt 180 
ctggaacagc ctatatgttc agttcagccc 240 
gaagatggtg cgacaaacaa gattgagatt 300 
gacctgagtg acoccatgtg gccacagtac 360 
cagcagattc agaacggctc ctcgtccacc 420 
agcgtcacgg cgccctcgcc ctacgcacag 480 
tcacccgcca tcccctccaa caccgactac S40 
cagcagtcga gcaccgccaa gtcggccacc 600 
tactgceaaa ttgcaaagac atgccccatc 660 
ggagctgtta tccgcgccat gcctgtctac 720 
aagcggtgcc eeaacoatga gctgagccgt 780 
agtcatttga ttcgagtaga ggggaacagc 840 
ggaagacaga gtgtgctggt accttatgag 900 
gtcttgcaca atttcatgtg taacagcagt 960 
ttaaccattg ttactctgga aaccagagat 1020 
gcccggatct gtgcttgccc aggaagagac 1080 
cagcaagttt cggacagtac aaagaacggc 1140 
acacatggta tccagatgac atccatcaag 1200 
cacttaccag tgaggggccg tgagaettat 1260 
gaactcatgc agtaccttcc tcagcacaca 1320 
cagcaccagc acttacttca gaaacagacc 1380 
agctccccac ctctgaacaa aatgaacagc 1440 
atcaaccctc agcagcgcaa cgccctcact 1500 
aacattccca cgatgggcac ccacatgcca 1560 
acccaggcac tccctccccc actctccatg 1620 
ccgtatccaa cagattgcag categtcggt 1680 
ctggactatt tcacgaccca ggggctgacc 1740 
gatgatctgg caagtctgaa aatccctgag 1800 
ctggaccacc ggcagctcca cgaattctcc 1860 
agcgccteta cagtcagtgt gggctccagt 1920 
gtgcgattca ccctccgcca gaccatctct 198 0 
aactctgaca cggatgctcg ccgcaataag 204 0 
gcctcaccat gtgagctctt cctatccctc 2100 
cgettaatcc tcaaagcctt ctccctagct 2160 
ggaaggagaa gtaagaggct acctcttacc 2220 
etggctttaa gccttoaaaa .2270 



<210> 333 

c211> 2816 

<212> DNA 

<213> Homo sapiens 

<400> 333 

tcgttgatat caaagacagt tgaaggaaat 
acogtactgc cctgaccctt acatccagcg 
aaagaaagtt actaccgatc caccatgtcc 
ccagaggttt tccagcatat ctgggatttt 
attgacttga actttgtgga tgaaccatca 
agcatggact gtatccgcat gcaggactcg 
acgaacctgg ggctectgaa cagcatggac 
agtccctata acacagacca cgcgcagaac 
cccagctcca ccttcgatgc tctctctcca 
ccaggcccgc acagtttcga cgtgtccttc 
tggaegtatt ccactgaact gaagaaactc 



gaattttgaa acttcaeggt gtgccaccct 60 
tttcgtagaa acccagctca tttctcttgg 120 
cagagcacac agacaaatga attcctcagt 180 
ctggaacagc ctatatgttc agttcagccc 240 
gaagatggtg cgacaaacaa gattgagatt 300 
gacctgagtg accccatgtg gccacagtac 360 
cagcagatte agaacggctc ctcgtccacc 420 
agcgtcacgg cgccctcgcc ctacgcacag 480 
tcacccgcca tcccctccaa caccgactac 540 
cagcagtcga gcaccgccaa gtcggccacc 600 
tactgceaaa ttgeaaagae atgccccatc 660 
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cagatcaagg tgatgacccc acctcctcag ggagctgtta tccgcgccat gcctgtctac 720 

aaaaaagctg agcacgtcac ggaggtggtg aagcggtgcc ccaaccatga gctgagccgt 780 

gaattcaacg agggacagat tgcccctcct agtcatctga tccgagcaga ggggaacagc 840 

catgcccagt atgtagaaga tcccatcaca ggaagacaga gtgtgctggt accttatgag 900 

ccaccccagg etggcactga attcacgaca gccttgcaca atttcatgcg taacagcagt 960 

cgtgttggag ggatgaaccg ccgtccaatt ttaatcattg ttactctgga aaccagagat 1020 

gggcaagtcc tgggccgacg ctgctttgag gcccggatct gtgcttgccc aggaagagac 1080 

aggaaggcgg atgaagatag catcagaaag cagcaagttt cggacagtac aaagaacggt 1140 

gatggtacga agcgcccgtt ecgtcagaac acacatggca eccagatgac atccatcaag 1200 

aaacgaagat ccccagacga cgaactgrta cacttaccag tgaggggccg tgagacttat 1260 

gaaatgctgt tgaagatcaa agagtccctg gaactcatgc agtaccctcc tcagcacaca 1320 

actgaaacgt acaggcaaca gcaacagcag cagcaccagc acttacctca gaaacacctc 1330 

ctttcagcct gcttcaggaa egagcctgtg gagccccgga gagaaactcc aaaacaatct 1440 

gacgtcttct ttagacattc caagccccca aaccgatcag tgtacccata gagccccacc 1S00 

tctatatttt aagtgtgtgt gctgtfitctc catgtgtata tgtgagtgtg tgtgtgtgea 1560 

tgtgtgtgcg cgtgcatcta gcccteacaa acaggacttg aagacacttt ggctcagaga 1620 

cccaactgct caaaggcaca aagccaccag tgagagaatc ttttgaaggg actcaaacct 1680 

ccacaagaaa ggatgttttc tgcagatctt gtatccttag accggccatc ggtgggtgag 1740 

gaaccactgt gtttgtctgt gagctttotg ttgtctcctg ggagggaggg gtcaggtggg 1800 

gaaaggggca ttaagatgtt tattggaacc cttttctgtc ttcttctgtt gtttttctaa I860 

aattcacagg gaagcttttg ageaggtcte aaacttaaga tgtcttttta agaaaaggag 1920 

aaaaaagttg ttattgtctg tgcataagca agttgtaggt gactgagaga ctcagtcaga 1980 

cccttttaat gctggtcaCg taataataet gcaagtagta agaaacgaag gtgtcaagtg 2040 

taccgctggg cagcgaggtg atcattacca aaagtaatca actttgtggg tggagagtcc 2100 

tctgtgagaa cttgcattat tcgtgtcctc ccctcatgtg taggtagaac atctcceaat 2160 

gctgtgtacc tgcctctgcc actgtatgtt ggcatctgtt atgctaaagt ttttcttgta 2220 

catgaaaccc eggaagacct actacaaaaa aactgtegtt cggcccccac agcaggtgaa 2280 

ctcattttgt gcttttaata gaaagacaaa tccaccccag taatattgcc cttacgtagt 2340 

cgcttaccac cacLcaaagc ccaaaataga anetgaagcc ctctcacaaa acccgcgatt 24 00 

aatttgctta attagagctt ctatccctca agcctaccta ccataaaacc agccacatta 2460 

cCgacactgt tcagtgcatt cagccaggag acttacgtet cgagcaagtg agatccaagc 2520 

agacgtgtta aaatcagcac tcctggactg gaaattaaag attgaaaggg tagactactt 2580 

ttcttttttt tactcaaaag tttagagaat ctctgtttct ttccatttta aaaacatatt 2640 

ttaagacaat agcataaaga ctttaaaaat gttcctcccc tccatcttcc cacacccagt 2700 

caccagcact gtattttctg tcaccaagac aatgattcct tgttattgag gctgttgctt 2760 

ttgtggatgt gtgattttaa ttttcaataa acttttgeat cctggtttaa aagaaa 2816 



<210> 334 

<211> 2032 

<212> DXA 

<213> Homo sapiens 



<400> 334 

agatgctaca gcgactgcac acccaggctg 
aaectgtcca gcatgtgatg tggtgggata 
tgtaacacag tggtaagtct Ctgtgtacct 
agaacatggt attataatct tatggaacta 
gtagttatac agcacaggac tgtgcttatg 
ectttaatct tcatatcaac cctaggaggt 
tctcggggtg ggggggttgg caaaatcctg 
aatcttacag ctaacatgtt gtacctggaa 
cagtacacga acctggggct cetgaacagc 
tccaccagtc cctaeaaeac agaccacgcg 
gcacagccca gctccaectt cgatgctctc 



tatgatacag cctattgctc ccgggctgea 60 
ctgaattgaa taccgaatac tgtaggcaat 120 
aaacaCagct aaacaccaaa aggtatagta ISO 
tcattgtata tgtggtttgt caaccagaat 240 
atgtgccaag cacagctctc agtactaact 300 
aactccttaa gcagatccat actgcaaggg 360 
gagccagaag aaaggacagc agcattgatc 420 
aacaatgccc agactcaatt tagrgagcca 480 
atggaccagc agattcagaa cggctcctcg 540 
cagaacagcg tcacggcgcc ctcgccctac 600 
tctccatcac ccgccatccc ctccaacacc 660 
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gactacccag gcccgcacag tttcgacgtg 
gccacccgga cgtattccac tgaaccgaag 
ccoatccaga tcaaggcgat gaccccacct 
gtctacaaaa aagctgagca cgccacggag 
agccgcgaat tcaacgaggg acagattgcc 
aacagccatg cccagtatgt agaagatccc 
tatgagccac cccaggttgg cactgaatec 
agcagttgtg tcggagggae gaaccgccgt 
agagacgggc aagtcctggg ccgacgctgc 
agagacagga aggcggatga agatagcatc 
aacggtgatg gtacgaagcg cccgtctcgt 
accaagaaac gaagaceccc agacgatgaa 
acttatgaaa tgctgttgaa gatcaaagag 
cacacaattg aaacgtacag gcaacagcaa 
oagtgagtgt atcaacgtgt cattttagga 
agcaataggg tgattgatga gcaatgegga 
ttcagatgac ctggtatggc aaccctcttt 
taaccttcoc ttcagaattc cacttaegtt 
actacaaaga aactcacact aacagttctc 
cagtaagtac acaccctatt tggtagtgac 
caccceaatg gattgtccca taaaectcct 
cactgtagac cagggatagc aaataggctt 
ctgtaatgag aagaattctg agacctagtg 
aaggataagg tagcatcatg ttgccgtatt 



tccttccagc agecgagcac cgccaagccg 720 
aaactctact gccaaattgc aaagacatgc 780 
cctcagggag ctgttatccg cgccaegcct 840 
gtggtgaagc ggtgccccaa ccatgagctg 90O 
cctcctagtc atttgattcg agcagagggg 960 
atcacaggaa gacagagtgt gctggtacct 1020 
acgacagtce tgtacaattt caegtgtaac 1060 
ccaatettaa tcattgttac tctggaaacc 1140 
tttgaggccc ggatctgtgc ttgcccagga 1200 
agaaagcagc aagtttcgga cagtacanag 12 60 
cagaacacac atggtatcca gatgacatcc 1320 
ctgttatact taccagtgag gggccgtgag 1380 
tccctggaac tcacgcagta ccttccccag 1440 
cagcagcagc accagcactt acttcagaaa isoo 
ggcatgagtg acggtgactt tatttggatc 1560 
acataatggg agacagcaga tegtcataga 1620 
cagttgcaac cttttttacg tgtcttatta 1680 
ctgaaattaa atacaaacca tttctggtga 174 0 
ttctctatat gcctggtcca tacacaccaa 1800 
gtgtatattt gaaaacatga aatctcttct 1860 
gggatgcaca ctatccactt ttgggaacaa 192 0 
Cactataata taaagtgact tgtttgaatg 198 0 
catgataatt ggggaaatat ctgggtgcag 2040 
ttagcatctc tg 2082 



<210> 335 

<211> 4849 

<212> DNA 

c213> Homo sapiens 

<400> 335 

cgttgatatc aaagacagtt gaaggaaatg 
cagcaccgcc ctgaccctta catccagcgt 
aaagaaagtt attaccgatc caccatgtcc 
ccagaggtet tccagcatat ccgggatttt 
attgacctga actttgtgga tgaaccatca 
agoacggact gtatccgcat gcaggactcg 
acgaacctgg ggctcctgaa cagcatggac 
agcccccaca acacagacca cgcgcagaac 
cccagctcca ccttcgatgc tctctctcca 
ccaggcccgc acagtttcga cgtgtccttc 
tggacgtatt ccactgaact gaagaaactc 
cagatcaagg tgatgacccc acctccCcag 
aaaaaagctg agcacgtcac ggaggtggtg 
gaattcaacg agggacagat tgccectcct 
catgcccagc atgtagaaga tcccatcaca 
ccaccccagg ttggcactga attcacgaca 
tgtgttggag ggatgaaccg ccgtccaact 
gggcaagtcc tgggccgaeg ctgctttgag 
aggaaggcgg atgaagatag catcagaaag 
gatggtacga agcgcccgtt tcgtcagaac 
aaacgaagat ccccagatga tgaactgtta 
gaaatgctgt tgaagatcaa agagtccctg 
attgaaacgt acaggcaaca gcaacagcag 



aactttgaaa cttcacggtg tgccacccta 60 
ttcgtagaaa ccccagctca tttctcttgg 120 
cagagcaeac agacaaatga attcctcagt 180 
ctggaacagc ctacatgttc agttcagccc 240 
gaagatggtg cgacaaacaa gattgagatt 300 
gacctgagtg accccatgtg gccacagtac 360 
cagcagattc agaacggetc ctcgcccacc 420 
agcgtcacgg cgccctcgcc ctacgcacag 480 
tcacccgcca tcccctceaa caccgactac 540 
cagcagtcga gcaccgccaa gtcggccacc 600 
tactgccaaa ttgcaaagac atgccccatc 660 
ggagctgtta tccgcgccat gcctgtctac 720 
aagcggtgcc ccaaccatga gctgagccgt 780 
agtcatttga ttcgagtaga ggggaacagc 840 
ggaagacaga gtgtgctggt aecttatgag 900 
gccccgcaca atttcatgtg taacagcagt 960 
ttaatcattg etactctgga aaccagagat 1020 
gcceggatoe gtgcttgccc aggaagagac 1080 
cagcaagttt cggacagtac aaagaacggt 1140 
acacatggta cccagatgac atccatcaag 1200 
tactcaccag tgaggggccg cgagacttac 1260 
gaacccatgc agtaccttcc tcagcacaca 1320 
cagcaccagc acttacttca gaaacagacc 1380 
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tcaatacagt ctccatcttc atatggtaac agctccccac ctctgaacaa aatgaacagc 1440 
acgaacaagc tgccttctgt gagccagctc atcaaccctc agcagcgcaa cgccctcact 1500 
cctacaacca ttcctgatgg cacgggagcc aacattccca tgatgggcac ccacatgcca iSfio 
atggctggag acatgaatgg actcagcccc acccaggcac tccctccccc accctceatg 1620 
ccatccacct cccagtgcac acccccaccc ccgracccca cagattgcag cattgtcagt 1680 
eccecagcga ggtegggctg ttcaccatgt ctggactatt ccacgaccca ggggctgacc 1740 
accatctatc agattgagca ttaccccatg gatgatctgg caagcccgaa aatccctgag 1800 
caatttcgac atgcgatctg gaagggcatc ctggaccacc ggcagctcca cgaattctcc 1B60 
tccccttctc atctcctgcg gaccccaagc agtgcctcta cagtcagtgc gggetccagt 1920 
gagacccggg gtgagcgtgt cattgatgct gtgcgattca ccctccgcca gaccatctct I96 0 
ttcccacccc gagatgagtg gaatgacttc aactttgaca tggatgctcg ccgcaataag 204 0 
caacagcgca tcaaagagga gggggagtga gcctcaccac gtgagctctt cctatccctc 2100 
tcctaactgc cagcycccta aaagcactcc tgctcaatct tcaaagcctt ctccccagct 2160 
cctcccctec ctcttgtctg atttcttagg ggaaggagaa gtaagaggcc acctcttacc 2220 
caacatctga cccggcatct aaecctgatt ctggctttaa gccttcaaaa ctatagcttg 2280 
cagaactgta gctgccatgg ctaggtagaa gtgagcaaaa aagagCCggg tgtcccctta 2340 
agctgcagag atttctcatt gacttttata aagcatgttc acccttatag tctaagacta 2400 
tatacataaa tgtacaaaca tacagtatag atttttgggt ggggggcatt gagtattgtt 2460 
taaaatgtaa tttaaatgaa agaaaaCCga gttgcactta ttgaccattt tttaatctac 2520 
tcgtcccgga tggcttgtct atactcctec ccttaagggg tatcatgtat ggcgacaggt 2580 
atctagagct taatgctaca tgtgagtgac gatgatgtac agattctttc agttctttgg 2640 
accccaaata caegccacat caaaccctcg agtagaccca tttccattgc ttatcatgta 2700 
ggtaagactg tagatatgta ttcttttctc agtgttggta tattttatat tactgacatt 2760 
tcetctagtg atgacggtcc acgtcggggt gattcaatcc agttataaga agaagttcac 2820 
gtccaaacgt cctctttagt ttttggetgg gaacgaggaa aatecttaaa aggcccatag 2880 
cagccagttc aaaaacaccc gacgtcatgt atttgagcat accagcaacc cccctaaatt 2940 
taataccaga taccttatct tacaatattg attgggaaaa catttgctgc cactacagag 3000 
gtattaaaac taaattccac tactagattg actaaetcaa atacacattt gctactgttg 3060 
caagaattct gattgatttg attgggatga atgccatcta tctagttcta acagcgaagt 3120 
ttcactgtct aetaatatte agggcaaata ggaatcattc agaaaegttg agtctgeact 3180 
aaacagcaag atatctcaat gaaccataaa ttcaactctg taaaaatctt ttgaagcata 3240 
gaeaatattg tttggtaaat gtttctttcg tttggcaaat gttcccttta aagaccctcc 3300 
Cattctataa aactctgcat gtagaggctt gtttaccetE ctctctctaa ggtttacaat 3360 
aggagtggtg atttgaaaaa tataaaatta tgagaetggt tttcctgtgg cataaattgc 3420 
atcactgtat cattttcttt tttaaccggt aagagctcca gtttgttgga aagcaactgt 3480 
gagaacccag tttcccgtcc atctccctca gggactaccc atagacatga aaggtcccca 3540 
cagagcaaga gataagtctt tcatggctgc tgtcgctcaa accacttaaa cgaagagetc 3600 
cctegaaact Ctgggaaaac atgttaatga caatattcca gaeccttcag aaatacoaca 3660 
cattttcttg catgcatgca aatgagctct gaaatcttcc catgcattct ggtcaagggc 3720 
tgecategca cataagcttc cattttaatt ttaaagcgca aaagggccag cgeggctcta 3780 
aaaggtaatg tgtggattgc ctctgaaaag tgtgtatata tttttgtgtga aattgcatac 3840 
tttgtaettt gattattttt trtttcttct tgggatagtg ggaettccag aaccacacte 3900 
gaaacctttt tttatcgttt ttgtattttc atgaaaatac catttagtaa gaataccaca 3960 
tcaaacaaga aotaatgcta caattttaag aggggaggga agggaaagtt tttttttatt 4020 
atctttttaa aattttgtat gttaaagaga atgagtccct gacctcaaag ttttgttgta 4030 
ctcaaatggt aacaagcacc gtaaacttct gcaacaagca tgcagctttg oaaacccatt 4140 
aaggggaaga atgaaagctg ttccttggtc ctagtaagaa gacaaactgc ttcccttact 4200 
ttgctgaggg tttgaataaa cccaggactt ccgagctatg tcagtactat tcaggtaaca 4260 
ctagggcctt ggaaattcct gtactgtgtc tcatggattt ggcactagcc aaagcgaggc 4320 
acccttactg gcttacctcc tcatggcagc ceactctcct tgagtgtatg agcagccagg 4380 
gtaaggggta aaaggacagt aagcatagaa accactagaa agtgggctta atggagrtct 4440 
cgtggcctca gctcaatgca gttagctgaa gaactgaaaa gtttttgttt ggagacgttt 4500 
ataaacagaa atggaaagca gagttttcat taaatccttt caccctttct ctttctcggt 4560 
aatcccctaa aataacagta tgtgggatat tgaatgttaa agggatattt tttttctatt 4620 
attctcataa ttgtacaaaa ttaagcaaac gttaaaagct ttatatgcCt catcaatgtc 4680 
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ttcaaaaggt actatacatg tgatacattt 
tttctgttat gggcttttgg ggagccagaa 
gacatgcaat aaaatttaaa aaataaataa 



tttaagcttc agttgcttgt cttceggtac 4740 
gccaatctac aatctctttt tgttcgccag 4800 
aaactaacta agaaataaa 4849 



e210> 336 

<211> 1386 

c212> DNA 

<213> Homo sapiens 

<400> 336 

atgttgtacc tggaaaacaa tgcccagact 
gggctcctga acagcatgga ccagcagact 
aacacagacc acgcgcagaa cagcgtcacg 
acctecgatg ccctctctcc atcacccgcc 
cacagttecg acgtgtcctt ccagcagtcg 
cccactgaac tgaagaaact ccactgccaa 
gtgacgaccc cacctcctca gggagccgct 
gagcacgtca cggaggtggt gaagcggtgc 
gagggacaga ttgcccctcc tagtcatttg 
catgcagaag atcccatcac aggaogacag 
gttggcactg aattcacgac agtcttgtac 
gggatgaacc gccgtccaat tttaatcatt 
ctgggecgac gctgctttga ggcccggatc 
gatgaagaca gcateagaaa gcagcaagtt 
aagcgcccgt ttcgtcagaa cacacatggt 
tccccagatg atgaaccgtt atacttacca 
ctgaagatca aagagtccct ggaactcatg 
tacaggcaac agcaacagca gcagcaccag 
tctccatett catatggtaa cagctcccca 
ctgccttctg tgagccagct tatcaaccct 
attcctgatg gcatgggagc caacattccc 
gacacgaatg gacecagccc cacccaggca 
ccccactgca cacccccacc tcegtatccc 
gtctga 



caatttagtg agccacagta cacgaacctg €0 
cagaacggct ccccgtccac cagtccctat 120 
gcgccctcgc cctacgcaca gcccagcccc 1B0 
atcccctcca acaccgacta cccaggcccg 240 
agcaccgcca agtcggccac ctggacgtac 300 
attgcaaaga catgccccat ccagatcaag 360 
atccgcgcca tgcctgCcta caaaaaagct 420 
cccaaccacg agctgagccg Cgaattcaac 480 
attcgagtag aggggaacag ccatgcccag 540 
agtgtgctgg taccttacga gccaccccag 600 
aattccatgc gtaacagcag ttgtgttgga 660 
gttactctgg aaaccagaga egggcaagtc 720 
tgtgcttgcc caggaagaga caggaaggcg 780 
tcggacagta caaagaacgg tgatggtacg 840 
atccagatga catccatcaa gaaacgaaga 900 
gcgaggggcc gtgagaetta cgaaatgctg 960 
cagtaccttc ctcagcacac aattgaaacg 1020 
cacttacttc agaaacagac cccaatacag 1080 
cctctgaaca aaatgaacag catgaacaag 1140 
cagcagcgca acgccctcac tcctacaacc 1200 
atgatgggca cccacatgcc aatggctgga 1260 
cteectcccc cactctccat gccatccacc 1320 
acagattgca gcattgtcag gatctggcaa 1380 

1386 



e210> 337 

<211» 1S51 

<212> DNA 

<213> Homo sapiens 

<400> 337 

atgtcccaga gcacacagac aaatgaattc 
gattttccgg aacagcctat atgttcagtt 
ccatcagaag atggtgcgac aaacaagatt 
gactcggacc tgagtgaccc catgtggcca 
atggaccagc agattcagaa cggctcctcg 
cagaacagcg tcacggcgcc ctcgccctac 
tctccatcac cegccatccc ctccaacace 
tccttccagc agtcgagcac cgccaagtcg 
aaactctact gccaaattgc aaagacatgc 
cctcagggag ctgttatccg cgccatgcct 
gtggcgaagc ggtgccccaa ccatgagctg 
ccccctagtc atttgattcg agtagagggg 



ctcagtecag aggttttcca gcatatctgg 60 
cagcccattg acttgaacct tgtggatgaa 120 
gagattagca tggactgtat ccgcatgcag 180 
cagtacacga acctggggct cctgaacagc 240 
tccaccagtc cctataacac agaccacgcg 300 
gcacagccca gctccacett cgatgctctc 360 
gactacccag gcccgcacag ctccgacgtg 420 
gccaccegga cgeattccac Cgaactgaag 480 
cccacccaga tcaaggtgaC gaccccacct 540 
gtceacaaaa aagctgagca cgtcacggag 600 
agccgtgaat ccaacgaggg acagattgcc 660 
aacagccatg cccagtatgt agaagatccc 720 
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atcacaggaa gacagagtgt gctggtacct tatgagccac cccaggctgg cactgaartc 7B0 
acgacagtct tgtacaattt catgtgtaac agcagttgtg ttggagggat gaaccgccgt 840 
ccaattttaa tcattgttac tctggaaacc agagatgggc aagtcctggg ccgacgctgc 900 
tttgaggccc ggatctgtgc ttgcccagga agagacagga aggcggatga agatagcacc 960 
agaaagcagc aagtttcgga cagtacaaag aacggcgatg gtacgaagcg cccgtttcge 1020 
cagaacacac atggtatcca gatgacatcc atcaagaaac gaagatcccc agatgatgaa 1080 
ctgctatact taccagtgag gggccgtgag acttatgaaa tgccgttgaa gatcaaagag 1140 
tccctggaac tcatgcagta ccctcctcag cacacaattg aaacgtacag gcaacagcaa 1200 
cagcagcagc accagcactt acttcagaaa cagacctcaa cacagtctec atcttcatat 1260 
ggtaacagct ccccacctct gaacaaaatg aacagcatga acaagctgcc ttccgtgagc 1320 
cagcttatca accctcagca gcgoaacgcc ctcactccta caaccatccc cgatggcatg 1380 
ggagccaaca tccccatgat gggcacccac atgccaatgg ctggagacat gaatggactc 1440 
agccccaccc aggcactccc tcccccactc tccatgccat ccacccccca ctgeacaccc 1500 
ccacctccgt atcccacaga ttgcagcatt gtcaggatct ggcaagtctg a 1551 

c210> 338 
<211> 586 
<212> PRT 
<213> Homo sapiens 

<400> 338 

Met Leu Tyr Leu Glu Asn Asn Ala Gin Thr Gin Phe Ser Glu Pro Gin 
5 10 15 

Tyr Thr Asn Leu Gly Leu Leu Asn ser Met Asp Gin Gin lie Arg Asn 
20 25 30 

Gly Ser Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser 
35 40 45 

Val Thr Ala Pro Ser Pro Tyr Ala Gin Pro Ser Pro Thr Phe Asp Ala 
50 55 £0 

Leu Ser Pro Ser Pro Ala lie Pro Ser Asn Thr Asp Tyr Pro Gly Pro 
65 70 75 80 

His Ser Ser Asp Val Ser Phe Gin Gin Ser Ser Thr Ala Lys Ser Ala 
85 90 95 

Thr Trp Thr Tyr Ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin lie Ala 
100 105 no 

Lys Thr cys Pro He Gin lie Lys val Met Thr Pro Pro Pro Gin Gly 
115 120 125 

Ala Val lie Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr 
130 135 140 

Glu Val Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn 
145 ISO 155 160 

Glu Gly Gin He Ala Pro Pro Ser His Leu He Arg Val Glu Gly Asn 
165 no 175 

Ser His Ala Gin Tyr Val Glu Asp Pro He Thr Gly Arg Gin Ser Val 
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1B0 135 190 

Leu Val Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val 
195 200 205 

Leu Tyr Asn Phe Met Cys Asn Ser Ser Cys Val Gly Gly Met Asn Arg 
210 215 220 

Arg Pro He Leu He He Val Thr Leu Glu Thr Arg Asp Gly Gin Val 
225 230 235 240 

Leu Gly Arg Arg Cys Phe Glu Ala Arg He Cys Ala Cys Pro Gly Arg 
245 250 255 

Asp Arg Lys Ala Asp Glu Aap Ser He Arg Lya Gin Gin Val Ser ABp 
260 265 270 

Ser Thr Lys Aan Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr 
275 280 285 

His Gly He Gin. Met Thr Ser He Lys Lys Arg Arg Ser Pro Asp Asp 
290 295 300 

Glu Leu Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu 
305 310 315 320 

Leu Lys lie Lys Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin His 
325 330 . 335 

Thr He Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin Hia Gin His Leu 
340 345 350 

Leu Gin Lys Gin Thr Ser He Gin Ser Pro Ser Ser Tyr Gly Asn Ser 
355 360 365 

Ser Pro Pro Leu Asn Lys Met Asn ser Met Asn Lys Leu Pro Ser Val 
370 375 380 

Ser Gin Leu He Aan Pro Gin Gin Arg Asn Ala Leu Thr Pro Thr Thr 
385 390 395 400 

He Pro Asp Gly Met Gly Ala Aen He Pro Met Met Gly Thr His Met 
405 410 415 

Pro Met Ala Gly Asp Met Asn Gly Leu Ser Pro Thr Gin Ala Leu Pro 
420 425 430 

Pro Pro Leu Ser Met Pro Ser Thr Ser His Cys Thr Pro Pro Pro Pro 
435 440 445 

Tyr Pro Thr Asp Cys Ser He Val Ser Phe Leu Ala Arg Leu Gly Cys 
450 455 460 

Ser Ser Cys Leu Asp Tyr Phe Thr Thr Gin Gly Leu Thr Thr lie Tyr 
465 470 475 4S0 
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Gin He Glu Hie Tyr Ser Met Asp Asp Leu Ala Ser Leu Lys lie Pro 
485 490 495 

Glu Gin Phe Arg His Ala ile Trp Lys Gly He Leu Asp His Arg Gin 
500 505 510 

Leu His Glu Phe Ser Ser Pro Ser His Leu Leu Arg Thr Pro Ser Ser 
515 520 52b 

Ala Ser Thr Val ser Val Qly Ser Ser Glu Thr Arg Gly Glu Arg Val 
530 535 540 

Ile Asp Ala Val Arg Phe Thr Leu Arg Gin Thr Ile Ser Phe Pro Pro 
545 SS0 555 550 

Arg Asp Glu Trp Asn Asp Phe Asn Phe Asp Met Asp Ala Arg Arg Asn 
565 570 57S 

Lya Gin Gin Arg lie Lys Glu Glu Gly Glu 
530 585 

<210> 339 
<211> 641 
<212> PRT 
<213> Homo sapiens 

<400> 339 

Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
5 10 15 

Gin His Ile Trp Asp Phe Leu Glu Gin Pro Ile Cya Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys lie Glu Ile Ser Met Asp Cys Ile Arg Met Gin Asp Ser Asp Leu 
SO 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin Ile Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 HO 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala lie Pro Ser 
115 120 125 



Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 



WO 00/61612 



154 



PCT/USOO/08896 



Ser Ser Thr Ala Lya Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin lie Ala Lys Thr Cys Pro lie Gin He Lys Val 
165 170 17S 

Met Thr Pro Pro Pro Gin Gly Ala Val He Arg Ala Met Pro Val Tyr 
180 185 190 

Lya Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu He Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

He Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
24S 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro He Leu He He Val Thr Leu 
275 2B0 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

He CyB Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser He 
305 J10 315 320 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lya Asn Gly Asp Gly Thr Lys 
32S 330 335 

Arg Pro Phe Arg Gin Asn Thr His Gly He Gin Met Thr Ser He Lys 
340 34S 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
3S5 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lya He Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr He Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin Hia Gin His Leu Leu Gin Lys Gin Thr Ser He Gin Ser 
405 410 415 

Pro Ser Ser Tyr Gly Asn Ser Ser Pro Pro Leu Asn Lys Met Asn Ser 
420 425 430 



Met Asn Lya Leu Pro Ser Val Ser Gin Leu He 



Asn 



Pro 



Gin Gin Arg 
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43S 



440 



445 



Asn Ala Leu Thr Pro Thr Thr lie Pro Asp Gly Met Gly Ala Asn lie 
450 455 4S0 

Pro Met Met Gly Thr His Met Pro Met Ala Gly Asp Met Asn Gly Leu 
465 470 475 480 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Met Pro Ser Thr Ser 
435 490 495 

Hia Cys Thr Pro Pro Pro Pro Tyr Pro Thr Asp Cys Ser He Val Gly 
500 505 510 

Phe Leu Ala Arg Leu Gly Cys Ser Ser Cys Leu Asp Tyr Phe Thr Thr 
515 520 525 

Gin Gly Leu Thr Thr He Tyr Gin He Glu His Tyr Ser Met Asp Asp 
530 535 540 

Leu Ala Ser Leu Lys lie Pro Glu Gin Phe Arg His Ala He Trp Lys 
545 550 555 560 

Gly He Leu Asp His Arg Gin Leu His Glu Phe Ser Ser Pro Ser His 
565 570 575 

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val Gly ser Ser 
580 595 590 

Glu Thr Arg Gly Glu Arg Val He Asp Ala Val Arg Phe Thr Leu Arg 
595 600 605 

Gin Thr He Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe 
610 615 620 

Asp Met Asp Ala Arg Arg Asn Lys Gin Gin Arg He Lys Glu Glu Gly 
635 630 63S 640 

Glu 



<210> 340 
<211> 448 
<212> PUT 
<213> Homo sapiens 

<400> 340 

Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 



Gin Bis He Trp Asp Phe Leu Glu Gin Pro He Cys Ser Val Gin Pro 



5 



10 



15 



20 



25 



30 



He Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 
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Lys He Glu He Ser Met Asp Cys He Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
6 S 70 75 80 

Met Asp Gin Gin He Gin Aan Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 HO 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala He Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 13S 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin He Ala Lys Thr Cys Pro He Gin He Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val He Arg Ala Met Pro Val Tyr 
180 185 190 

Lys Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu He Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

He Thr Gly Arg Gin Ser val Leu Val Pro Tyr Glu Pro Pro Gin Val 
24S 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 2SS 270 

Cys Val Gly Gly Met Asn Arg Arg Pro He Leu He He Val Thr Leu 
275 2B0 285 

Glu Thr Arg Asp Gly Gin val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

He Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser He 
305 31° 315 320 

Arg Lys Gin Gin val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 
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Arg Pro Phe Arg Gin Asn Thr His Gly He Gin Met Thr Ser He Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 3SS 

Arg Glu Thr Tyr Glu Met Leu Leu Lys lie Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr He Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys His Leu Leu Ser Ala Cys 
405 410 415 

Phe Arg Asn Glu Leu Val Glu Pro Arg Arg Glu Thr Pro Lys Gin Ser 
420 425 430 

Asp Val Phe Phe Arg His Ser Lys Pro Pro Asn Arg Ser Val Tyr Pro 
435 440 44S 

<210> 341 
<211> 35S 
«212> PHT 

<213> Homo sapiens 
<400> 341 

Met Leu Tyr Leu Glu Asn Aan Ala Gin Thr Gin Phe Ser Glu Pro Gin 
5 10 15 

Tyr Thr Asn Leu Gly Leu Leu Asn Ser Met Asp Gin Gin He Gin Asn 
20 25 30 

Gly Ser Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser 
35 40 45 

val Thr Ala Pro Ser Pro Tyr Ala Gin Pro Ser Ser Thr Phe Asp Ala 
50 SS 60 

Leu Ser Pro Ser Pro Ala He Pro Ser Asn Thr Asp Tyr Pro Gly Pro 
65 70 75 SO 

His Ser Phe Asp val Ser Phe Gin Gin Ser ser Thr Ala Lys Ser Ala 
85 90 95 

Thr Trp Thr Tyr Ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin He Ala 
100 105 110 

Lys Thr Cys Pro He Gin He Lys Val Met Thr Pro Pro Pro Gin Gly 
115 120 125 

Ala Val He Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr 
130 135 140 

Glu Val Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn 
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145 150 



155 ISO 



Glu Gly Gin He Ala Pro Pro Ser His Leu lie Arg Val Glu Gly Asn 
165 "0 1" 

Ser His Ala Gin Tyr Val Glu Asp Pro He Thr Gly Arg Gin Ser Val 
180 185 190 

Leu Val Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val 
195 200 205 

Leu Tyr Asn Phe Met Cya Asn Ser Ser Cys Val Gly Gly Met Asn Arg 
210 =1S 220 

Arg Pro He Leu He He Val Thr Leu Glu Thr Arg Asp Gly Gin Val 
225 230 235 240 

Leu Gly Arg Arg Cys Phe Glu Ala Arg He Cys Ala Cys Pro Gly Arg 
245 2S0 255 

Asp Arg Lys Ala Asp Glu Asp Ser lie Arg Lys Gin Gin Val Ser Asp 
260 265 270 

Ser Thr Lys Asn Gly Asp Gly Thr Lye Arg Pro Ser Arg Gin Asn Thr 
275 280 285 

His Gly He Gin Met Thr Ser He Lys Lys Arg Arg Ser Pro Asp Asp 
290 295 300 

Glu Leu Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu 
305 310 315 320 

Leu Lys He LyB Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin His 
32S 330 335 

Thr He Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu 
340 34S 350 

Leu Gin Lys Gin 
355 

<210> 342 
<211» 680 
<212> PRT 
<213> Homo sapiens 

<400> 342 

Met Ann Phe Glu Thr Ser Arg Cya Ala Thr Leu Gin Tyr Cys Pro Asp 
5 10 15 

Pro Tyr He Gin Arg Phe Val Glu Thr Pro Ala His Pha Ser Trp Lys 
20 25 30 

Glu Ser Tyr Tyr Arg ser Thr Met Ser Gin Ser Thr Gin Thr Asn Glu 
35 40 *5 
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Phe Leu Ser Pro Qlu Val Phe Gin His lie Trp Asp phe Leu Glu Gin 
50 55 SO 

Pro He Cys Ser Val Gin Pro He Asp Leu Asn Phe Val Asp Glu Pro 
E5 70 75 SO 

Ser Glu Asp Gly Ala Tor Asn Lye He Glu He Ser Met Asp Cys He 
85 90 95 

Arg Met Gin Asp Ser Asp Leu Ser Asp Pro Met Trp Pro Gin Tyr Thr 
100 105 110 

Asn Leu Gly Leu Leu Asn Ser Met Asp Gin Gin He Gin Asn Gly Ser 
115 120 125 

Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser Val Thr 
130 135 140 

Ala Pro Ser Pro Tyr Ala Gin Pro Ser Ser Thr Phe Asp Ala Leu Ser 
145 150 155 160 

Pro Ser Pro Ala He Pro Ser Asn Thr Asp Tyr Pro Gly Pro His Ser 
165 170 175 

Phe Asp val Ser Phe Gin Gin Ser Ser Thr Ala Lys ser Ala Thr Trp 
1B0 185 190 

Thr Tyr Ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin He Ala Lys Thr 
195 200 205 

Cys Pro He Gin He Lys Val Met Thr Pro Pro Pro Gin Gly Ala Val 
210 215 220 

He Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr Glu Val 
225 230 235 240 

Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn Glu Gly 
245 250 255 

Gin He Ala Pro Pro Ser His Leu He Arg val Glu Gly Asn Ser Bis 
260 2SS 270 

Ala Gin Tyr Val Glu Asp Pro He Thr Gly Arg Gin Ser Val Leu Val 
275 230 285 

Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val Leu Tyr 
290 295 300 

Asn Phe Met Cys Asn Ser Ser Cys Val Gly Gly Met Asn Arg Arg Pro 
305 310 315 320 



He Leu He He Val Thr Leu Glu Thr Arg Asp Gly Gin Val Leu Gly 
325 330 335 
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Arg Arg Cys Phe Glu Ala Arg lie Cya Ala Cys Pro Gly Arg Asp Arg 
340 345 350 

Lys Ala Asp Glu Asp Ser He Arg Lya Gin Gin Val Ser Aap Ser Thr 
355 360 365 

Lya Asn Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr His Gly 
370 375 380 

He Gin Met Thr Set He Lya Lys Arg Arg Ser Pro Asp Asp Glu Leu 
3B5 390 395 400 

Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu Leu Lys 
405 410 415 

He LyB Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin His Thr He 
420 425 430 

Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu Leu Gin 
435 440 445 

Lys Gin Thr Ser He Gin Ser Pro Ser Ser Tyr Gly Asn Ser Ser Pro 
450 4SS 4S0 

Pro Leu Asn Lys Met Asn Ser Met Asn Lys Leu Pro Ser Val Ser Gin 
465 470 475 480 

Leu He Asn Pro Gin Gin Arg Asn Ala Leu Thr Pro Thr Thr He Pro 
485 490 495 

Aap Oly Met Gly Ala Asn He Pro Met Met Gly Thr Hie Met Pro Met 
500 505 510 

Ala Gly Asp Met Asn Gly Leu Ser Pro Thr Gin Ala Leu Pro Pro Pro 
515 520 525 

Leu Ser Met Pro Ser Thr Ser Gin Cys Thr Pro Pro Pro Pro Tyr Pro 
530 535 540 

Thr Asp Cys Ser He Val Ser Phe Leu Ala Arg Leu Gly Cys Ser Ser 
545 550 555 560 

Cys Leu Asp Tyr Phe Thr Thr Gin Gly Leu Thr Thr He Tyr Gin He 
565 570 575 

Glu Hie Tyr Ser Met Asp Asp Leu Ala Ser Leu Lys He Pro Glu Gin 
580 5BS 590 

Phe Arg Hie Ala He Trp Lys Gly He Leu Asp His Arg Gin Leu His 
595 600 605 

Glu Phe Ser Ser Pro Ser His Leu Leu Arg Thr Pro Ser Ser Ala Ser 
610 615 620 



Thr Val Ser Val Gly Ser Ser Glu Thr Arg Gly Glu Arg Val He Asp 
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625 630 635 640 

Ala Val Arg Phe Thr Leu Arg Gin Thr lie Ser Phe Pro Pro Arg Asp 
645 650 655 

Glu Trp Asn Asp Phe Asn phe Asp Met Asp Ala Arg Arg Aan Lys Gin 
660 665 670 

Gin Arg lie Lys Glu Glu Gly Glu 
675 630 

<210> 343 
<211> 461 
<212> PUT 
<213> Homo aaplens 

<400s 343 

Met Leu Tyr Leu Glu Asn Aen Ala Gin Thr Gin Phe Ser Glu Pro Gin 
5 10 15 

Tyr Thr Asn Leu Gly Leu Leu Asn Ser Met Asp Gin Gin lie Gin Aon 
20 25 30 

Gly Ser Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser 
35 40 45 

Val Thr Ala Pro Ser Pro Tyr Ala Gin Pro Ser Ser Thr Phe A3p Ala 
SO 55 £0 

Leu Ser Pro Ser Pro Ala lie Pro Ser Asn Thr Asp Tyr Pro Gly Pro 
65 70 75 80 

His Ser Phe Asp Val Ser Phe Gin Gin Ser Ser Thr Ala Lys Ser Ala 
B5 90 95 

Thr Trp Thr Tyr ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin lie Ala 
100 105 110 

Lys Thr Cys Pro lie Gin lie Lys Val Met Thr Pro Pro Pro Gin Gly 
115 120 125 

Ala Val He Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr 
130 135 140 

Glu Val Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn 
145 150 155 160 

Glu Gly Gin He Ala Pro Pro Ser His Leu He Arg Val Glu Gly Asn 
16S 170 175 

Ser His Ala Gin Tyr val Glu Asp Pro He Thr Gly Arg Gin Ser Val 
180 185 190 

Leu Val Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val 
195 200 205 
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Leu Tyr Aan Phe Met Cya Asn Ser Ser Cys Val Gly Gly Met Asn Arg 
210 215 220 

Arg Pro He Leu He He Val Thr Leu Glu Thr Arg Asp Gly Gin Val 
225 230 235 240 

Leu Gly Arg Arg cya Phe Glu Ala Arg He Cys Ala Cys Pro Gly Arg 
245 250 255 

Asp Arg Lys Ala Asp Glu Asp Ser He Arg Lys Gin Gin Val Ser Asp 
260 265 270 

Ser Thr Lya Asn Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr 
27S 280 295 

Hia Gly He Gin Met Thr Ser He Lys Lys Arg Arg Ser Pro Asp Asp 
290 295 300 

Glu Leu Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu 
305 310 315 320 

Leu Lys He Lys Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin Hia 
J25 330 335 

-hr He Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu 
340 3*5 350 

Leu Gin Lys Gin Thr Ser He Gin Ser Pro Ser Ser Tyr Gly Asn Ser 
355 360 365 

Ser Pro Pro Leu Aan Lya Met Asn Ser Met Aan Ly3 Leu Pro Ser Val 
370 375 380 

Ser Gin Leu He Asn Pro Gin Gin Arg Asn Ala Leu Thr Pro Thr Thr 
385 35-0 395 400 

He Pro Asp Gly Met Gly Ala Aan He Pro Met Met Gly Thr His Met 
405 410 415 

Pro Met Ala Gly Asp Met Aan Gly Leu Ser Pro Thr Gin Ala Leu Pro 
420 425 430 

pro Pro Leu Ser Met Pro Ser Thr Ser His Cys Thr Pro Pro Pro Pro 
435 440 445 

Tyr Pro Thr Asp Cys Ser He Val Arg He Trp Gin val 
450 455 460 

<210> 344 
<211» 516 
<212> PRT 
<213> Homo sapiens 

<400> 344 
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Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
5 10 is 

Gin His lie Trp Asp Phe Leu Glu Gin Pro lie Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
3S 40 45 

Lya He Glu He Ser Met Asp Cys He Arg Met Gin Asp Ser Asp Leu 
50 SS 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin He Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
35 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 no 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala He Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lya Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lya Leu Tyr Cys Gin He Ala Lys Thr Cys Pro He Gin He Lys Val 
16S 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Arg Ala Met Pro Val Tyr 
lao 135 190 

Lys Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 20S 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu He Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

He Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro He Leu lie lie Val Thr Leu 
275 230 285 



Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
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290 295 300 

lie Cys Ala Cya Pro Gly Arg Aap Arg Lys Ala Asp Glu Asp Ser lie 
30S 310 315 320 

Arg Lys Gill Gin Val Ser Asp Ser Thr Lys Aan Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phe Arg Gin Aan Thr His Gly lie Gin Met Thr Ser lie Lys 
340 345 350 

Lys Arg Arg Ser Pro Aap Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lya lie Lya Glu Ser Leu Glu Leu 
370 375 3B0 

Met Gin Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Sin His Gin His Leu Leu Gin Lys Gin Thr Ser lie Gin Ser 
405 410 415 

Pro Ser ser Tyr Gly Aan ser ser Pro Pro Leu Aan Lya Met Aan Ser 
420 425 430 

Met Asa Lya Leu Pro Ser Val Ser Gin Leu lie Asn Pro Gin Gin Arg 
43S 440 445 

Asn Ala Leu Thr Pro Thr Thr lie Pro Asp Gly Met Gly Ala Aan lie 
450 455 460 

Pro Met Met Gly Thr His Met Pro Met Ala Gly Asp Met Asn Gly Leu 
465 470 475 480 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Met Pro Ser Thr Ser 
485 490 495 

His Cys Thr Pro Pro Pro Pro Tyr Pro Thr Aap Cys Ser lie Val Arg 
500 505 510 

He Trp Gin Val 
515 



<210> 345 

<211> 1800 

<212> DNA 

<213> Homo sapiens 



<400> 345 

gcgcctcatt gccactgcag tgactaaagc 
actggttgtt ttttaaacaa attctgatac 
tgacattcgt atcatcactg tgcaccattg 



tgggaagacg ctggtcagtt cacctgcccc 60 
aggcgacatc ctcactgacc gagcaaagat 120 
gcttctaggc actccagtgg ggtaggagaa 180 
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ggaggtctga aaccctcgca gagggatctt 
agtcgttgga aacaggactc agggataaac 
tttcatcggg ggtgtcaaca aacactccac 
ctttattttc cgagtcatga tcctagtggt 
agaggacttc gtctgcaaca cactgcaacc 
tttcccggtg tcccacatcc ggctgtgggc 
gctgctggtg gccatgcatg tggcctacta 
aggagagaag aggaatgatc tcaaagacat 
agaggggtcg ctgtggtgga cgtacaccag 
agcctttatg tatgtgtttt acttccctca 
atgtgggatt gacccctgcc ccaaccctgt 
gacegtgttt accactttta tgatttctgc 
agagttgtgc tacctgctgc tgaaagcgtg 
aaaaaaccac cccaatcatg ccctaaagga 
ttcagatagt ggtcaaaatg caatcacagg 
gtagctgcgt cataaggaga cttctgtctt 
cttctgtagc ctgaagagct tgtaaatgac 
ttetgtagga tacttgctcc attcatacac 
aaacaagaga ctgcttgaca aaggagcatt 
gactctctga caaagtgggt actttccgaa 
tteatccagg aattgatacg tttattagga 
agttccgact ttgaatttat ataaagcact 
aaacatgcga tgttagtttt agaattacae 
ggtcctatct tgtaaatatt gttttgcatt 
tacgcttaag gcgggaaagt gttcattgca 
acggaacagt gcggaagcag aaggcttttt 
ccaccgggag atgtggatgt ggttgcctcc 



gccctcattc tttgggtctg aaacactggc 24 0 
cagcgcaatg gatxggggga cgctgcacac 300 
cagcatcggg aaggtgtgga tcacagtcat 360 
ggctgcccag gaagtgtggg gtgacgagca 420 
gggatgcaaa aatgtgtgct atgaccactt 480 
cctccagetg aCcctcgcct ccaccccagc 540 
caggcacgaa accactcgca agttcaggcg 600 
agaggacatt aaaaagcaca aggttcggac 660 
cagcatcttt ttccgaatca tctttgaagc 720 
caacgggcac cacctgccct gggtgttgaa 780 
tgactgcttt atttctaggc caacagagaa 840 
gtctgtgatt tgcatgetgc ttaacgtggc 900 . 
ttttaggaga tcaaagagag cacagacgca 960 
gagtaagcag aatgaaatga atgagccgat X020 
tttcccaagc taaacactcc aaggcaaaat 1080 
ccccagaagg caataccaac ctgaaagttc 1140 
tttcataata aatagacact tgagttaact 1200 
aacgtaatca aatatgtggt ecatctctga 1260 
gcagccactt tgacaggttc cttttaagtg 1320 
aatttatata actgttgttg ataaggaaca 1380 
aaagatatct tcataggcet ggatgctttt 1440 
tttataatga ctggtcttcc ttacccggaa 1500 
cacaagtatc taaatttcca acctacaaag 1560 
gtctgttggc aaatttgtga aocgtcatga 1620 
caatatattt ttactgcttt ctgaatgtag 1680 
taactcatcc gttcggccga eegttgcaga 1740 
ttttgctcgt ccccgtggct taacccttct. 18 00 



<210> 346 
<211> 261 
<212> PRT 
<213> Homo sapiens 

<400> 346 

Met Asp Tip Gly Tlir Leu Bis Thr Phe lie Gly Gly Vai Asn Lya His 
5 10 15 

Ser Thr Ser lie Gly Lys Val Trp He Thr Val He Phe He Phe Arg 
20 25 30 

Val Met He Leu Val Val Ala Ala Gin Glu Val Trp Gly Asp Glu Gin 
35 40 45 

Glu Asp Phe Val Cys Asn Thr Leu Gin Pro Gly Cys Lys Aon Val Cys 
50 55 60 

Tyr Asp His Phe Phe Pro Val Ser His He Arg Leu Trp Ala Leu Gin 
65 70 75 30 

Leu He Phe Val Ser Thr Pro Ala Leu Leu Val Ala Met His Val Ala 
85 90 95 



Tyr Tyr Arg His Glu Thr Thr Arg Lys Phe Arg Arg Gly Glu Lys Arg 
100 105 no 
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Asn Asp Phe Lys 
IIS 

Glu Gly Ser Leu 
130 

He Phe Glu Ala 
145 

Tyr His Leu Pro 



Leu Val Asp Cys 
180 

He Phe Met He 

195 

Glu Leu Cya Tyr 

210 

Ala Gin Thr Gin 
225 

Gin Asn Glu Met 



Thr Gly Phe Pro 
260 



Asp He Glu Asp 
120 

Trp Trp Thr Tyr 
135 

Ala Phe Met Tyr 
150 

Trp Val Leu Lys 
165 

Phe He Ser Arg 



Ser Ala Ser Val 
200 

Leu Leu Leu Lys 
215 

Lys Asn His Pro 
230 

Asn Glu Leu He 
245 

Ser 



He Lya Lys Hie 



Thr Ser Ser He 
140 

Val Phe Tyr Phe 
155 

Cys Gly He Asp 
170 

Pro Thr Glu Lys 
185 

lie Cys Met Leu 



val Cys Phe Arg 
220 

Asn His Ala Leu 
235 

ser Asp Ser Gly 
250 



Lys Val Arg He 
125 

Phe Phe Arg He 



Leu Tyr Asn Gly 
ISO 

Pro Cys Pro Asn 
175 

Thr Val Phe Thr 

190 

Leu Asn Val Ala 
205 

Arg Ser Lys Arg 



Lys Glu Ser Lys 
240 

Gin Asn Ala He 
255 



<210> 347 

<211> 1740 

<212> UNA 

<213> Homo sapiens 

<400> 347 

acgaacaaac tgtatategg aaacctcagc 
atcttcaagg acgccaagat cccggtgtcg 
ttcgtggact gcceggacga gagctgggcc 
atagaactgc acgggaaacc catagaagtt 
cggaaacttc agatacgaaa tatcccgcct 
ctagtccagt atggagtggt ggagagctgt 
gttgtaaatg taacctatto cagtaaggac 
ggatttcagt tagagaattt caccttgaaa 
cagcaaaacc ccttgcagca gccccgaggt 
aggcaggggt ctccaggatc cgtatcc'aag 
ctggttccca cccaatttgt tggagccatc 
atcaccaaac agacccagtc taaaatcgat 
gagaagtcga ttactatcct ctctactcct 
ctggagatta tgcataagga agctcaagat 
attttagctc ataataaott tgttggacgt 
aaaattgagc aagacacaga cactaaaatc 



gagaacgccg ccccctcgga cctagaaagt 60 

ggacccttcc eggtgaagac tggctacgcg 120 

ctcaaggcca tcgaggcgct ttcaggtaaa 180 

gagcactcgg tcccaaaaag gcaaaggatt 240 

oatttacagt gggaggtgct ggatagttta 300 

gageaagtga acacttgaetc ggaaactgca 360 

caagctagac aagcactaga caaactgaat 420 

gtagcctata tccctgatga aacggccgcc 480 

cgccgggggc ttgggcagag gggctcctca 510 

cagaaaccat gtgatttgcc tctgcgcctg 600 

ataggaaaag aaggtgccac cattcggaac 660 

gtccaccgta aagaaaatgc gggggctgct 720 

gaaggcacct ctgcggcttg taagtctaet 780 

ataaaattca cagaagagat ccccctgaag 840 

cttattggta aagaaggaag aaatcttaaa 900 

acgatatctc cattgcagga attgacgctg 960 
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tataatccag aacgcacrat tacagttaaa 
gaggagacca tgaagaaaae cagggagtct 
caagcacatt taattcctgg attaaatctg 
gggatgccac ctcccacccc agggccccct 
gagcaatcag aaacggagac tgttcatctg 
accggcaagc agggccagca catcaagcag 
attgctccag cggaagcacc agatgctaaa 
gaggcccagt. ccaaggctca gggaagaatt 
agtcctaaag aagaggtgaa acttgaagct 
agagttattg gaaaaggagg caaaacggcg 
gtcgttgtcc ctcgtgacca gacacctgat 
ggccacttct atgcttgcca ggttgcccag 
aagcagcacc aacaacagaa ggcccCgcaa 



ggcaatgttg agacatgtgc caaagctgag 1020 
tatgaaaatg atatcgcttc tatgaatctt 1080 
aacgccttgg gtctgttccc acccaettca 1140 
tcagccatga ctcctcccca cecgcagttt 1200 
tctaccccag ctccatcagt cggtgccatc 1260 
ctttctcgct ttgctggagc ttcaatcaag 1320 
gtgaggatgg tgattaccac tggaccacca 13 80 
tatggaaaaa ttaaagaaga aaactttgtt 1440 
catatcagag tgccatcctt tgctgctggc isoo 
aatgaacttc agaatttgtc aagtgcagaa 1560 
gagaatgacc aagcggttgt caaaataacC 1620 
agaaaaactc aggaaattct gactcaggta 1680 
agrggaccac ctcagtcaag acggaagtaa 1740 



<210> 348 
<211> 579 
<212> PHT 
c213> Homo sapiens 

<400» 348 

Met Asn Lys Leu Tyr lie Gly Asn Leu Ser Glu Asn Ala Ala Pro Ser 
S 10 15 

Aap Leu Glu Ser He Phe Lys Aap Ala Lys He Pro Val Ser Gly Pro 
20 .25 30 

Phe Leu Val Lys Thr Gly Tyr Ala Phe Val Asp Cys Pro Aap Glu Ser 
35 40 45 

Trp Ala Leu Lya Ala He Glu Ala Leu Ser Gly Lys He Glu Leu His ' 
50 55 60 

Gly Lys Pro He Glu Val Glu His Ser Val Pro Lys Arg Gin Arg lie 
65 70 75 80 

Arg Lya Leu Gin He Arg Asn He Pro Pro His Leu Gin Trp Glu Val 
as 90 95 

Leu Asp Ser Leu Leu Val Gin Tyr Gly Val Val Glu Ser Cyo Glu Gin 
100 105 no 

Val Asn Thr Aap Ser Glu Thr Ala Val Val Asn Val Thr Tyr Ser Ser 
US 120 125 

Lys Asp Gin Ala Arg Gin Ala Leu Aap Lys Leu Asn Gly Phe Gin Leu 
130 135 140 

Glu Asn Phe Thr Leu Lys Val Ala Tyr He Pro Asp Glu Thr Ala Ala 
14S 150 155 160 

Gin Gin Asn Pro Leu Gin Gin Pro Arg Gly Arg Arg Gly Leu Gly Gin 
165 170 175 

Arg Gly Ser Ser Arg Gin Gly Ser Pro Gly Ser Val Ser Lya Gin Lys 
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IBS I" 



Pro Cys Asp Lea Pro Leu Arg Leu Leu Val Pro Thr Gin Phe Val Gly 
195 200 205 

Ala He lie Gly Lys Glu Gly Ala Thr lie Arg Asn He Thr Lys Gin 
210 215 220 



Thr Gin Ser Lys lie Asp Val His Arg Lys Glu Asn Ala Gly Ala Ala 
225 



230 235 240 



Glu Lys Ser He Thr He Leu Ser 
245 



Thr Pro Glu Gly Thr Ser Ala Ala 
250 2SS 



Cys Lys Ser He Leu Glu He Met His Lys Glu Ala Gin Asp lie Lys 
260 2" 270 

Phe Thr Glu Glu He Pro Leu Lys He Leu Ala His Asn Asn Phe Val 



275 



280 



285 



Gly Arg Leu He Gly Lys Glu Gly Arg Asn Leu Lys Lys He Glu Gin 
290 295 300 

Asp Thr Asp Thr Lys lie Thr He Ser Pro Leu Gin Glu Leu Thr Leu 

305 310 315 320 

Tvr Asn Pro Glu Arg Thr He Thr Val Lys Gly Asn Val Glu Thr Cys 

' 325 330 335 

Ala Lys Ala Glu Glu Glu He Met Lys Lys He Arg Glu Ser Tyr Glu 



340 



345 



Asn Asp He Ala Ser Met Asn Leu Gin Ala His Leu He Pro Gly Leu 
355 360 365 

Asn Leu Asn Ala Leu Gly Leu Phe Pro Pro Thr Ser Gly Met Pro Pro 
370 375 380 

Pro Thr Ser Gly Pro Pro Ser Ala Met Thr Pro Pro Tyr Pro Gin Phe 
385 



390 395 400 



Glu Gin Ser Glu Thr Glu Thr 
405 



Val His Leu Phe He Pro Ala Leu Ser 
410 415 

val Gly Ala He He Gly Lys Gin Gly Gin His He Lys Gin Leu Ser 
420 425 430 

Arg Phe Ala Gly Ala Ser lie Lys lie Ala Pro Ala Glu Ala Pro Asp 
435 440 445 

Ala Lys Val Arg Met Val He lie Thr Gly Pro Pro Glu Ala Gin Phe 
450 455 460 

Lys Ala Gin Gly Arg He Tyr Gly Lys He Lys Glu Glu Asn Phe Val 
465 470 475 
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Ser Pro Lya Glu Glu Val Lya Leu 
405 

Phe Ala Ala Gly Arg Val ile Gly 
500 

Leu Gin Asn Leu Ser Ser Ala Glu 
515 520 

Pro Asp Glu Asn Aap Gin Val Val 
530 535 

Ala Cys Gin val Ala Gin Arg Lys 
545 550 

Lyg Gin His Gin Gin Gin Lys Ala 
565 

Arg Arg Lys 



Glu Ala His Ile Arg Val Pro Ser 
490 495 

Lys Gly Qly Lys Thr Val Asn Glu 
50S 510 

Val Val Val Pro Arg Asp Gin Thr 
525 

Val Lya lie Thr Gly- His Phe Tyr 
540 

lie Gin Glu Ile Leu Thr Gin Val 
555 5S0 

Leu Gin Ser Gly Pro Pro Gin Ser 
570 575 



<210> 349 
<211> 207 
<212> DNA 
<213> Homo sapiens 

<400> 349 

atgtggcagc ccctctecte caagcggctc 
gctgcagcag cccccaccca gcctgaggat 
gaaaagatga gagaagttac agactctcct 
acttcttcac atggcgctaa cagattc 



ttgtcctgtt gccctgggag ctctcaaatC 60 
gacatcaata cacagaggaa gaagagtcag 120 
gggcgacccc gagagcttac cattcctcag 180 

207 



<210> 350 

<211> 69 

<212> PRT 

<213» Homo sapiens 

<400> 3S0 

Met Trp Gin Pro Leu Phe Phe Lys Trp Leu Leu Ser Cys CyB Pro Gly 
S 10 15 

Ser Ser Gin lie Ala Ala Ala Ala Ser Thr Gin Pro Glu Aop Aep Ile 
20 25 30 

Asn Thr Gin Arg Lya Lya Ser Gin Glu Lys Met Arg Glu Val Thr Aop 
35 40 45 

Ser Pro Gly Arg Pro Arg Glu Leu Thr Ile Pro Gin Thr Ser Ser His 
SO 55 60 

Gly Ala Asn Arg Phe 
65 



